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ABSTRACT 
 
 
How useful is the Technological Pedagogical Content Knowledge (TPACK) model in 
analyzing and explaining teacher effectiveness in the use of technological tools for teaching and 
learning?   One way a researcher can answer this question is to apply the TPACK model to 
specific cases such as the Christian school environment.   As a result, the purpose of this case 
study was to explore the connections between the use of mobile computing technology, system 
wide factors that promote successful implementation, and a teacher's technological pedagogical 
content knowledge (TPACK) on classroom instruction in two K-12 Christian schools in the 
Central Valley of California.  Specifically, profiles of each school were developed utilizing 
online surveys, classroom observations, review of technology planning documents, personal 
interviews with the administration, and focus groups of the school staff.  Using the data derived 
from these various sources; a greater understanding was developed regarding the use of mobile 
computing technology for classroom instruction, system wide factors that promote successful 
implementation, and changes in the teaching practice of teachers.  Implications and ideas for 
future research were shared regarding the use of mobile technology for K-12 classroom 
instruction. 
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Chapter One 
 
Introduction 
 
 When Steve Jobs, the co-founder of Apple Computers, passed away in the fall of 2011, 
many reflected upon the early years of the personal computer.  These devices, invented in 
Silicon Valley garages, have transformed our society in the way we work, connect with each 
other, relax and play.  But, K-12 schools in the U.S. have not seen such a dramatic, 
transformational shift.  Steve Jobs was an early pioneer who saw the promise of using 
technology in schools.  In the early 1980s, Apple Computer donated Apple II computers to 
schools and since that time, many educators have embarked on a journey to find the educational 
treasure at the end of the technology rainbow.  Even now, Apple continues to provide the latest 
technology for schools, with the iPad quickly becoming the Apple II of today.  Through trial and 
error, professional development, support from administration and scholarly research, the quest 
continues for educators to find ways to increase the effective use of computing technology in 
classroom instruction.   
 I have been involved in helping teachers integrate technology into classroom 
instruction for over 20 years.  Consequently, doing scholarly research in this area is very 
important to further my understanding of the key factors that lead to successful technological 
implementation in the classroom.  The research will also improve my ability to help support 
schools and teachers in this area.  In addition, at the time of this study, I was especially drawn to 
teachers who teach in the Christian school environment.  I found through previous experiences 
that many Christian schools struggle with funding challenges.  These schools can lack 
professional development support and teaching resources.  Furthermore, they have a unique 
advantage in being able to determine curriculum and academic goals for their students free from 
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government mandates (Finn, Swezey, & Warren, 2010; Headley, 2003).  As a result, this 
research topic integrated my research interests and focused on the effective use of mobile 
computing technology in classroom instruction and the factors that affected a teacher’s ability to 
effectively instruct his or her students in the Christian school environment. 
 To effectively and efficiently explore these factors, qualitative research methodology was 
the best direction for the study.  Qualitative research focuses on exploring the underlying reasons 
and motivations of a situation through the perceptions of a small number of individuals.  The 
qualitative researcher uses data collection  methods such as focus groups, personal interviews, 
document review, surveys, and observations to interact with a small number of chosen 
respondents (Creswell, 2013).  
 At the time of this study, there were a limited number of individuals/schools that 
integrate mobile devices such as iPads, Kindles, etc. into classroom instruction in the Central 
Valley of California.  Also, there was not a large survey or data set available regarding the use of 
the mobile devices in classroom instruction.  For this study, the chosen respondents were not 
randomly selected.  Each of the participants was part of a pilot project at their school site.  The 
goal of this research study was to gain a better understanding of the experiences, factors and 
processes involved when implementing mobile devices for classroom instruction.  Results from 
this study cannot be generalized to other situations, although conclusions were drawn from the 
study, which may help practitioners in the field of educational technology. 
 Furthermore, the literature review yielded many more qualitative studies than quantitative 
studies that focused on the integration of technology into classroom instruction.  In fact, many of 
the latest and most relevant qualitative studies in the academic area of educational technology 
use the Technological Pedagogical Content Knowledge (TPACK) conceptual model.  
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Consequently, I decided that qualitative methods seemed most appropriate for this research 
study.   
 Because of the heavy dependence on this conceptual model during the research study, a 
short introduction to TPACK follows and it will be further expanded in Chapter 2, the review of 
the literature.  To help researchers study the key factors for successful integration of computing 
technology, Mishra and Koehler (2006) from Michigan State University created a model that is 
based upon Shulman's (1986) idea of Pedagogical Content Knowledge (PCK).  PCK is an idea 
that emphasizes the need for teachers to have knowledge of their content area along with 
knowledge of how to teach particular content (Shulman, 1986, 2004).  Mishra and Koehler found 
this idea appealing and introduced a new theoretical framework to move educational researchers 
beyond a focus on just levels of teacher beliefs and implementation. Mishra and Koehler wanted 
to improve pre-service training, graduate education, and professional development for teachers 
through the use of this new model. The researchers felt that too much technology training was 
only focused on technical knowledge.  As a result, they decided to take a critical look at teacher 
knowledge domains in three areas: technological, content, and pedagogical.  Mishra and Koehler 
built three overlapping circles (see Figure 1) that showed how these three knowledge areas 
overlap and form a region in the middle that they labeled TPACK,  
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which stands for Technological Pedagogical Content Knowledge.  For specific definitions of 
these terms, please see the key terms section.   
Along with the overlapping regions of the above model, the contexts or educational 
environment effect how the three areas of a teacher’s knowledge base interact as he or she plans 
and implements lessons with his or her students.  The creators of this conceptual framework 
assert that TPACK is what teachers must develop to effectively integrate technology into their 
teaching practices (Mishra & Koehler, 2006).  This theoretical, conceptual model encourages 
researchers in educational technology to move to a new, more comprehensive framework for 
research. 
Figure 1.  TPACK model. 
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 As a result of my 20 plus years of experience working with teachers on the integration of 
computing technology into the classroom, I believe that the TPACK model answers a number of 
questions that continue to confound professional developers, curriculum coaches and 
administrators who are interested in assisting teachers to take the next step in technology 
integration.  Therefore, TPACK was chosen as the appropriate conceptual model for this 
collective case study of Christian schoolteachers and their use of the mobile technology for 
classroom instruction.  The findings and conclusions of this research study continue to be useful 
to me as I work with educators to effectively use mobile computing technology in the classroom. 
Statement of the Problem 
 
How useful is the TPACK model in analyzing and explaining teacher effectiveness in the 
use of technological tools for teaching and learning?  One way a researcher can answer this 
question is to apply the TPACK model to specific cases such as the Christian school 
environment.   As a result, the purpose of this case study was to explore the connections between 
the use of mobile computing technology, system wide factors that promote successful 
implementation, and a teacher's technological pedagogical content knowledge (TPACK) on 
classroom instruction in two K-12 Christian schools in the Central Valley of California.  
Specifically, profiles of each school were developed utilizing online surveys, classroom 
observations, review of technology planning documents, personal interviews with the 
administration, and focus groups of the school staff.  Using the data derived from these various 
sources; a greater understanding was developed regarding the use of mobile computing 
technology for classroom instruction, system wide factors that promote successful 
implementation, and changes in the teaching practice of the teachers. 
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Research Questions 
 
This research study addressed the following research questions: 
1. What system wide factors were reported and observed regarding the successful 
implementation of mobile computing technology use for classroom instruction? 
2. How does the use of mobile computing technology for classroom instruction affect a 
teacher's technological pedagogical content knowledge (TPACK)? 
3. What factors regarding teaching practice were reported and observed? 
Key Terms 
 
Content Knowledge (CK) – The subject matter that is taught at a particular time and 
place.  CK measures the teacher’s knowledge of that content including theories, frameworks, 
approaches and the application of the content to a particular grade level (Koehler & Mishra, 
2009; Mishra & Koehler, 2006). 
Context – The educational environment that surrounds teachers and students as they learn 
together.  Some of the possible factors that may impact the educational environment can be 
access to teacher professional development, district/school site goals, student attitudes, parental 
support, and technological resources available (Koehler & Mishra, 2009; Mishra & Koehler, 
2006). 
Mobile Technology – A term used to describe hand held technology that is built on 
cellular communication technologies.  Examples include tablets, cell phones, pagers, etc.  The 
iPad is one of Apple’s mobile technologies (Blackboard, 2012). 
Pedagogical Content Knowledge (PCK) – The ability of a teacher to combine the chosen 
content or curriculum with the practice, methods, and procedures to effectively instruct students.  
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PCK measures this ability of the teacher to interpret, convey and present the content to the 
students in their classroom (Koehler & Mishra, 2009; Mishra & Koehler, 2006). 
Pedagogical Knowledge (PK) – The practices, methods, and procedures to be used by a 
teacher to teach students at a particular grade level.  PK measures the teacher’s knowledge of 
these practices, methods and classroom procedures (Koehler & Mishra, 2009; Mishra & Koehler, 
2006). 
Professional Development – Teacher training that is given over time through a variety of 
modalities (face-to-face, online, collaboration, coaching, etc.)  Teachers are given opportunity to 
apply their learning, reflect, ask questions, and receive more guidance as they implement a new 
skill, practice, or technology in their classroom (Mouza, 2009). 
Teacher Practice – The actual instructional strategies that are used by a teacher to 
effectively instruct their students and further the student learning in the classroom (Mouza, 
2009). 
Technological Content Knowledge (TCK) – The ability of a teacher to combine the use 
of technology and the content/curriculum taught at a particular grade level.   TCK measures the 
ability of a teacher to choose and use the right computing technologies that further the 
understanding for students of a particular content or curriculum (Koehler & Mishra, 2009; 
Mishra & Koehler, 2006). 
Technological Knowledge (TK) – The skills needed by a teacher to use technology as a 
tool for classroom instruction.  TK measures a teacher’s knowledge of these skills and the 
application of these skills to teacher productivity and classroom instruction (Koehler & Mishra, 
2009; Mishra & Koehler, 2006). 
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Technological Pedagogical Knowledge (TPK) – The ability of a teacher to understand 
how particular technologies allow specific pedagogical practices to be supported or constrained 
in the instruction of students.  TPK measures the ability of a teacher to align the appropriate 
technologies with the appropriate pedagogical practices when instructing students (Koehler & 
Mishra, 2009; Mishra & Koehler, 2006). 
Technological Pedagogical Content Knowledge (TPACK) – The ability of a teacher to 
effectively combine their knowledge and experience of content, pedagogy, and technology to 
further the learning of their students.  TPACK measures the effectiveness of a teacher in all three 
areas.   When teachers make instructional decisions with all three areas in mind, they are 
successfully integrating the use of technology into their instruction (Koehler & Mishra, 2009; 
Mishra & Koehler, 2006). 
Limitations 
 
 A limiting factor for this research was that not all teachers received an iPad for use in 
classroom instruction in the beginning of the study.  Both schools used funds from government 
professional development grants and donors to implement their mobile technology initiatives at 
their school sites.  Funds from all sources were limited, so at Fresno Christian, not every teacher 
received an iPad.  Also, there was turnover of staff during the two years of implementation.  
Consequently, teachers in the study spent varying amounts of time on the experiences that were 
being researched – the implementation of iPads and professional development. 
 Another limiting factor for this research was that I provided initial and ongoing 
professional development services to each school site during the implementation of the iPads for 
classroom instruction.  I was not involved in any other activities that may have led to successful 
implementation but there remains a possibility of a social desirability effect impacting the study. 
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 Finally, another limiting factor for this research was that all staff initially surveyed did 
not respond to the follow up survey.  The sample size was smaller in the follow up survey that 
was administered at the end of the school year. 
Delimitations 
I chose the Central Valley of California as the location for this study due to close 
proximity (20 miles) to my work and home.  Also, the school sites were chosen based on existing 
relationships between the staff at the school sites and myself.  Trust already existed.  As a result, 
full access was provided to each campus for the purposes of this study.  Finally, each school 
contained a complete set of K-12 classrooms.  All subjects and grade levels were observed 
during the data collection phase. 
 Christian schools were chosen for the study because I wanted to work with schools that 
are currently free of state and federal mandates.  I felt that this factor would give these schools 
more freedom in their curricular and technology implementation decisions. This fact was 
important because one goal of the study was to explore the impact of the successful 
implementation of mobile technology for classroom instruction in a particular academic context.  
Consequently, the implications of the study may only be relevant to Christian schools.  Public 
schools may have other factors that impact the successful implementation of mobile computing 
technology that are not found at Christian schools.  Therefore, the conclusions of this study may 
have limited relevance to public schools as they implement mobile technology for classroom 
instruction. 
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Bracketing 
 Bracketing is a method used in qualitative research that allows a researcher to honestly 
address the relationship of the researcher to the participants being studied.  This process was 
used to minimize the effect of these relationships on the results and conclusions of the study 
(Creswell, 2013).  As previously mentioned, I knew some of the staff at each school site and I 
was involved in providing professional development services to the staff.  The school sites 
continued to have connections to the university where I currently work and students from these 
schools matriculated to the university and some staff at each of the school sites were alumni of 
the university.  I was aware of these relationships and I found them to be beneficial in the 
establishment of trust with the participants.  I made every effort to keep personal biases to a 
minimum and maintain objectivity through this study.  During my research, I collected notes in a 
field journal on my iPad throughout the study to bring awareness of any possible bias or 
preconceived notions to the surface for me to reflect upon at a later date.  For instance, if 
unforeseen events such as schedule changes, personnel changes, or catastrophic events (such as a 
school lockdown) occurred, I made personal notes to assist me in the recollection of the 
environmental conditions of a particular day when I analyzed the data.  Any of these possible 
events could have impacted the quality of the data collected throughout the study and 
adjustments were made accordingly. 
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Chapter Two 
 
Review of the Literature 
 
Introduction 
 As mentioned in chapter one, Steve Jobs, co-founder of Apple, Inc., was an early 
personal computing pioneer who saw the promise of using technology in schools.  In the early 
1980s, Apple Computer donated Apple II computers to schools and since that time, many 
educators have tried to successfully integrate technology into their classroom instruction (Dwyer 
& Ringstaff, 1992).  Through trial and error, professional development, technical support, 
government funding, and research, the quest continues to find ways to increase the effective use 
of computing technology for classroom instruction.    
 Today, the latest computing technologies are transforming our world but some 
researchers have found very little change in the classroom (Cuban, Kirkpatrick, & Peck, 2001; 
Weston & Bain, 2010).  Tens of millions of dollars have been invested in schools through federal 
and state grant programs such as Preparing Tomorrow's Teachers to Use Technology (PT3) and 
Enhancing Education through Educational Technology (EETT) but there has been little 
systematic change in classroom instruction (Moersch, 2001).  This issue is not unique to the 
United States.  Based on the current literature, other countries are also continuing to implement 
technology in the classroom.  As a result, researchers need to continue to investigate the use of 
technology by classroom teachers as they receive professional development and implement 
lessons in their classrooms.  Can today's mobile computing technology change the landscape of 
teaching and learning in the 21st century?   This literature review attempted to discover what 
research exists that helps answer this question and other questions as well. 
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All literature collected for this research study was from scholarly books and peer 
reviewed journals.  Keyword searches were conducted using the following key words:  
educational technology, professional development, preservice, inservice, technology grants, 
LoTI, ACOT, NETS, TPACK, and mobile technology and Christian schools.  The reviewed 
literature is mostly from the last decade along with the key seminal studies from the 1980s and 
1990s. 
 The purpose of this literature review was to review the historical context of the use of 
technology in the K-12 classroom and how teacher beliefs, knowledge and skills lead to effective 
instructional practices in the classroom.  This literature review traced the history of educational 
technology use in K-12 classrooms in the United States and the development of international 
standards.  Studies were reviewed that have used a variety of conceptual frameworks, including 
TPACK to identify and promote teacher beliefs, knowledge and skills that lead to effective 
instructional integration.  The conceptual framework was discussed in detail along with attributes 
of effective technology pre-service training and professional development.  The most current 
studies of mobile technology use in the classroom at the time of the study were explored.  
Finally, research studies regarding the current educational environment at Christian schools were 
shared. 
Historical Context 
 Apple Computers was one of the early pioneers to place technology in the classroom.  
In the early 1980’s, they donated computers to many classrooms across America.  In 1985, a 
research study entitled Apple Classrooms of Tomorrow (ACOT) began to investigate the use of 
these donated computers by teachers and students in five K-12 districts across the nation (Dwyer 
& Ringstaff, 1992).  This pioneering and seminal, four-year study looked at teacher journals, 
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weekly reports, classroom observations, interviews and student assessment data to determine the 
impact on the classroom.  This study identified five stages of belief transformation for teachers 
when using technology in the classroom: entry, adoption, adaptation, appropriation, and 
invention. Researchers found that deeply held beliefs of teachers could stand in the way of 
instructional change and that teachers must change their belief structures regarding schooling by 
moving through these five stages if technology was going to be used effectively in the classroom 
(Dwyer & Ringstaff, 1992).   
 The International Society for Technology in Education (ISTE) in 1998 published the 
first technology standards for students through their NETS (National Educational Technology 
Standards) project.  In 2000, ISTE also published a set of standards for teachers.  The publication 
of these standards gave researchers another set of benchmarks beyond ACOT to use in gauging 
the effectiveness of technology use in the classroom.   These standards encouraged teachers to 
help students: (1) demonstrate basic technological operations and concepts; (2) understand and 
apply technological social, ethical, and human issues; (3) use technology productivity tools; (4) 
use technology communication tools; (5) use technology research tools; and 6) use technology 
tools for problem-solving and decision-making (Knezek, 2000). 
 A large-scale study in 2003 of over 2000 teachers in a large district in the United States 
discovered that the integration of the national standards into classroom instruction was limited 
(Barron, Kemker, & Harmes, 2003).  The results ranged from 20% (problem solving tool in high 
school) to 59% (communication tool in elementary) in actual use in the classroom.  There was 
also much variation in the necessary skills for students between grade levels and subject areas.  
In fact, one critique of these early standards was the sole focus on discrete technology tools 
instead of a developmental approach to learning technology for teachers and students.  Many 
! 14!
researchers found that focusing on just the use of the tools can be ineffective without connections 
to higher order and critical thinking skills (Smarkola, 2008; Thomas & Knezek, 2008).   
 Because of the limited adoption and use of the standards in the classroom, the ISTE 
standards were revised in 2008 to focus more on the performance indicators needed to be 
productive in the 21st century and less on the technology itself.  The current standards are 
focused on higher-order thinking skills and digital citizenship.   The standards encourage 
teachers to help students demonstrate:  (1) creativity and innovation; (2) communicate and 
collaborate; (3) conduct research and use information; (4) think critically, solve problems, and 
make decisions; and (5) use technology effectively and productively.  Smarkola (2008) found in 
a mixed methods study of over 300 pre-service and experienced teachers that earlier student 
grade levels are more aligned to these standards than students in older grades and that the 
experience of the teachers at each grade level did not impact these differences.  These results 
were similar to earlier studies that again showed limited impact of international standards for 
technology (Grimes, 2004; Muir-Herzig, 2004). 
 The ACOT research and international standards previously outlined have been used to 
encourage the integration of technology in classroom instruction in the United States and 
throughout the world.  The technology standards have made some impact on classroom 
instruction but some researchers believe that teachers have made very little progress in 
successfully implementing technology for classroom instruction.  Computing technology has yet 
to radically transform the classroom experience of the 21st century (Cuban et al., 2001).  
Levels of Technology Implementation 
 As ISTE was forming and eventually releasing their international standards for students 
and teachers, another model was put forward by Moersch (1995), which grew out of the ACOT 
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research and incorporated the work of the Concerns-Based Adoption Model. This model for 
teacher technology use was entitled, Levels of Technology Implementation (LoTI).  The focus of 
this model was to create a consistent set of measures that accurately reflected the progressive 
nature of teaching with technology.  The model has been used to track the change in knowledge 
and beliefs as teachers use technology throughout their career.  The levels consist of: (1) Non 
Use; (2) Awareness; (3) Exploration; (4) Infusion; (5)Integration (Mechanical and Routine); (6) 
Expansion; and (7) Refinement.  This model also focuses less on the specific technologies and 
more on instruction and assessment.  During the 1999-2000 academic school year, Moersch 
(2001) found that the majority of the teachers in his survey were at Level 1 (Awareness) and 
Level 2 (Exploration).  Only 14% of the teachers surveyed were at Level 4 or above (Integration, 
Expansion, and Refinement). 
 Rakes, Fields and Cox (2006) explored the relationship between levels of technology 
implementation (LoTI) and the use of constructivist instructional practices in rural schools.   The 
researchers surveyed 4th and 8th grade teachers in 11 school districts in rural Tennessee. In this 
study, it was determined there was a positive relationship between both the levels of technology 
implementation and the personal computer use of a teacher.  In fact, the personal computer use of 
the teacher was the largest factor that impacted teaching practices.  Along with personal 
computer use, increased constructivist teaching practices were observed in these classrooms as 
well.  Other scholars, who used the LoTI conceptual model in their research, have found the need 
for improvement in teacher training, professional development, and the alignment of resources to 
help teachers move to the next stage of adoption and integrate technology standards into their 
curriculum (Grimes, 2004; Muir-Herzig, 2004).  Researchers have also suggested that proper 
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technical support and administrative leadership must be available for teacher pedagogical beliefs 
to change (Ertmer, 2005).  
Technological Pedagogical Content Knowledge 
To help researchers study some of key factors previously discussed, Mishra and Koehler 
(2006) decided to introduce a new model that was based upon Shulman's idea of Pedagogical 
Content Knowledge (PCK)  (Shulman, 1986).  PCK is an idea that emphasizes the need for 
teachers to have knowledge of their content area along with knowledge of how to teach a 
particular content (Archambault & Barnett, 2010; Baran, Chuang, & Thompson, 2011; Schmidt 
et al., 2009).  Mishra and Koehler found this idea appealing and introduced a new theoretical 
framework to move educational researchers beyond focusing on just the levels of teacher beliefs 
and implementation.  Mishra and Koehler wanted to improve pre-service training, graduate 
education and professional development for teachers through this new model. These educational 
technology researchers felt that too much technology training was only focused on technical 
knowledge.  As a result, a stronger emphasis was placed on teacher knowledge domains in three 
areas: a) technical; b) content; and c) pedagogical.  The TPACK model was built on three 
overlapping circles (see Figure 1 in Chapter 1) illustrating how these three knowledge areas 
overlap and form a region in the middle that they labeled TPACK, which stands for 
Technological Pedagogical Content Knowledge.  Mishra and Koehler assert that TPACK is what 
teachers must have to effectively integrate technology into their teaching practices (Mishra & 
Koehler, 2006).  Since 2006, their conceptual framework has been refined.  Cox and Graham 
(2009) have interviewed TPACK researchers and identified many case studies of current teachers 
with all levels of technical knowledge and a variety of school situations.  This analysis has led to 
revised definitions and a further clarification of the model.  One early finding from Cox and 
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Graham’s research is that elementary teachers have increased Technological Pedagogical 
Knowledge (TPK) and less Technological Content Knowledge (TCK) while college and 
secondary teachers seem to show opposite results.  These findings can help inform the content 
and scope of future teacher training for teachers at different grade levels.   
Surveys, observation protocols, and interview questions have been developed to help 
understand the relationship between the three cognitive domains (technological, pedagogical, 
content) and effective teaching with technology.  Research has been conducted to statistically 
validate these surveys and observation protocols.  In 2009, a group of researchers studied 15 in-
service science teachers who participated in an intensive eight-month professional development 
program using a survey based on the TPACK conceptual model (Graham et al., 2009).  The 
researchers found that this instrument allowed the coordinators to effectively track the increase 
of the TPACK confidence of the teachers over time.  This instrument also allowed for just-in-
time changes to the professional development program to encourage more growth for the 
teachers (Graham et al., 2009).      
 The conceptual framework, TPACK, has been used to evaluate the effectiveness of pre-
service teaching programs.  In a study of 97 pre-service teachers in Singapore who were enrolled 
in a 12-week course focused on problem based learning through technology, the researchers 
evaluated the pedagogical design and technical design of lessons created by these students (So & 
Kim, 2009).  The researchers also surveyed the participants to discover any misunderstandings, 
confusion and key understandings brought about by the course.  The researchers found that the 
pre-service teachers intellectually understood the concepts of problem-based learning, but they 
had difficulty in applying their knowledge and designing a technology-integrated lesson.  The 
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teachers had not made the connections between the three domains because of their lack of 
experience (So & Kim, 2009).     
Other studies in the United States have corroborated these findings overseas.  Schmidt 
and colleagues (2009) studied 124 students enrolled in a 15-week course at a large Midwestern 
University.  They concluded that teacher preparation programs should integrate technology 
training throughout pre-service coursework and student teaching experiences.  In addition, this 
study and other studies in the U.S. and abroad point to the need for more professional 
development which emphasizes teacher reflection and self-regulated learning as they begin their 
first years of teaching (Kramarski & Michalsky, 2010; Schmidt et al., 2009).   
 As previously discussed, the use of TPACK continues to grow as a conceptual model for 
educational technology researchers.  Yet, recent reports have begun to ask about the usefulness 
and relevance of this conceptual model.  Calls have been made for studies to continue to revise 
and update the conceptual model.  Questions have been asked such as … could there be more 
overlap between the three domains than originally thought?   Are the definitions precise?  Has 
the context or educational environment been thoroughly examined and reported to substantiate 
the conceptual model?   What about the validity and reliability of TPACK survey instruments?  
Graham (2011) states: 
However, in order for that potential to be realized, researchers must work together 
to shore up weaknesses in the clarity of TPACK construct definitions and in 
articulating ways that the constructs are related to each other. In particular, 
researchers must clarify the boundary conditions that enable one element in the 
framework to be distinguished from adjacent elements. Additionally, researchers 
must establish clearer rationales for why each construct in the framework is 
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essential and how they all contribute to a better understanding of issues faced by 
practitioners. (p. 1959) 
Consequently, TPACK researchers must learn from each other.  Researchers need to continue to 
add clarity to the literature of the field as they design future studies if the conceptual model is to 
be relevant to teacher educators and professional developers in the future.   
Furthermore, in a content analysis study of 20 peer-reviewed research published from 
2006 to 2009, claims of TPACK development by the teachers studied were based mostly on 
logical evidence rather than empirical evidence.  As previously stated in Chapter 1, there is a 
definite lack of quantitative research for the effectiveness and usefulness of TPACK.  Most 
researchers used observations, interviews, the review of lesson plans, and recordings of teacher 
discussions.  The author of the content analysis study concluded that reliability and validity of 
the findings seemed to be weak.  In fact, most of the studies did not explicitly address these areas 
in the measurement and data analysis sections.  Furthermore, the content analysis study pointed 
to the absence of the fourth element of TPACK, context.  “The effectiveness of instruction in 
real-life (as opposed to theoretical) K-12 classrooms is unattainable without the adequate 
treatment of contextual elements” (Kelly, 2010, p. 3887).  According to the author of the content 
analysis study, this absence of context could be a gap in the literature that should be studied if 
the conceptual model is to be further refined over time (Kelly, 2010). 
A few researchers, especially outside of the United States, have begun to focus on a more 
quantitative approach to measuring TPACK development in teachers. Recent projects in Taiwan 
have moved towards surveying larger, more diverse populations of pre service teachers in real-
life classrooms to help identify the components of TPACK (Baran et al., 2011).  Authentic 
assessment of teaching practice of TPACK is another area of growth in the refinement of this 
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conceptual model.  Stronger evidence is needed to identify actual stages of change in teacher 
practice through the observation of classrooms as well as evidence from lesson design by 
teachers (Niess, 2011; Polly & Brantley-Dias, 2009).   
Best Practices in Teacher Professional Development 
 At the time of this study, the literature reflected the fact that if teachers are going to 
develop TPACK over their teaching career, then high quality professional development should 
be provided to further an individual’s technological, pedagogical and content knowledge.  The 
literature reviewed in this section points to a variety of key ingredients needed for effective 
professional development.    
 The first ingredient that is evident in the literature is the need for leadership.  District and 
site administrators should provide for, advocate for, build capacity, and develop support systems 
for systematic professional development.  Leadership matters when implementing professional 
development according to the Standards for Professional Learning (Killion & Crow, 2011).  
Along with this, professional development should be aligned to district and school site goals 
according to leading educational researchers such as Linda Darling-Hammond at Stanford.  
Resources should be provided by the leadership to teachers that are focused on clear curriculum 
goals, assessment and student achievement data.  Also, specific outcomes of the professional 
development need to be measurable (Darling-Hammond & Richardson, 2009).   
Other ingredients supported by the literature are flexibility and sustainability in 
professional development.  Schools need to move away from one-shot workshops from outside 
experts on the chosen professional development day.  According to researchers, the content of 
the professional development must be relevant and timely if teachers are to change their 
instructional strategies over the long term (Killion & Crow, 2011).   
! 21!
Furthermore, Darling-Hammond and others believe that high quality professional 
development deepens teacher content and pedagogical knowledge.  Along with this, teachers 
need to have time to practice and reflect on how the specific strategy will increase student 
achievement (Darling-Hammond & Richardson, 2009; Guskey & Yoon, 2009).  The process of 
professional development followed by practice and reflection will deepen the learning and 
application in the classroom.   
These educational researchers also believe that professional development should be 
teacher friendly.  The professional development should involve active learning, not just endless 
lecture.  It is recommended by researchers that content be differentiated to meet the specific 
needs of each teacher and the teaching methods model what teachers should be doing in the 
classroom (Darling-Hammond & Richardson, 2009; Guskey & Yoon, 2009). 
 A final ingredient needed for effective professional development is collegiality.  Many 
schools are finding that a Professional Learning Community (PLC) is useful in expanding 
collegiality.  A PLC allows “teachers to work together and engage in continual dialogue to 
examine their practice and student performance and to develop and implement more effective 
instructional practices” (Darling-Hammond & Richardson, 2009, p. 3). PLC’s support 
“continuous improvement, collective responsibility, and goal alignment” according to the 
Standards for the Professional Learning (Killion & Crow, 2011, p.1).  Follow-up activities by 
administration, colleagues and/or instructional coaches can be helpful as well in encouraging 
continuous improvement and successful implementation of the chosen teaching strategies 
(Guskey & Yoon, 2009). 
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Effective Technology Pre-service Training and Professional Development 
 Through federal grant programs such as Preparing Tomorrow's Teachers to Use 
Technology (PT3), researchers continue to investigate the attributes of effective technology pre-
service training and professional development.   In 2003, researchers conducted a yearlong study 
of collaborating teachers (n=15) and teacher candidates (n=24) in two urban elementary schools 
in Michigan.  The teacher candidates were enrolled in methods courses that were embedded with 
technology use assignments and instruction.  Collaboration was encouraged with the K-5 
teachers where the candidates worked (Rosaen, Hobson, & Khan, 2003).  In fact, mentoring 
actually occurred in both directions because some of the teacher candidates had stronger abilities 
in certain technological areas than their collaborating teachers.  And finally, professional 
development was provided on demand to support technical and pedagogical issues.  The 
researchers found that some positive progress was made towards technology use in the classroom 
with both the collaborating teachers and student teachers because of the three attributes 
mentioned above, but the researchers also found problems such as curricular constraints, access 
to computers, logistics, and time issues limited the positive results in the classroom (Rosaen, 
Hobson, & Khan, 2003).    
 Teacher educators from the University of Pittsburgh School of Education went even 
farther in their PT3 grant by creating a collaborative community of learners.   This four-year 
project included university faculty, teacher candidates, mentor teachers, and administrators in a 
consortium, which consisted of the Pittsburgh Public Schools, six suburban districts and a private 
school.  Participants in this study participated in technology summer camps, monthly meetings, 
individualized mentoring, skill building workshops, reflective tasks, and mini grant funded 
projects.   The participants were given a variety of hardware/software and access to resources 
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online.  As with the previous study from Michigan, there were challenges discovered by the 
teacher educators that hampered technology integration in the classroom.  Technical issues as 
well as curricular restraints were again cited as common problems.  Yet, many of these 
challenges were overcome because of the collaborative community of learners that developed 
along with technical support and extended time to learn, practice and implement lessons in the 
classroom (Seels, Campbell, & Talsma, 2003). 
 Other studies have focused exclusively on graduate courses and teacher professional 
development with veteran teachers.  In these studies, many of the same attributes including: 
teacher collaboration, and technical support, have been found to be effective.  King (2002) 
focused on adult learning theory in her study of teachers in graduate courses at Fordham 
University.  She discovered that group discussions, collaborative work groups, and reflection 
need to be intertwined in any high quality graduate level experience.  Mouza (2009), in her two-
year longitudinal investigation of seven urban teachers that participated in research-based 
professional development program in New York, concurs with the previous findings by King.  
She also found that the student characteristics in a teacher’s classroom, availability of resources 
and ongoing support impacted technology integration efforts.   
Yet, researchers have found that the previous factors alone will not be helpful, if teacher 
professional development is weak.  Cole (2004) advocates change in the traditional perceptions 
of professional development as an external activity.  He wants educators to realize that their 
educational environment can be a source for professional learning through lesson study, teacher 
observation, and feedback along with rich professional learning plans.  Change takes time and 
researchers have found that the longer the duration of professional development activities, the 
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deeper the change in teacher beliefs and abilities (Dwyer, Ringstaff, & Sandholtz, 1991; Mouza, 
2009).  
To help understand the challenges of providing high quality professional development for 
the differing skill levels of teachers in the 21st century classroom, the following figure was 
developed by Mishra and Koehler (2006).  This figure can help the professional development 
coach and/or administrator determine the content and types of professional development 
interventions needed based on the skill levels of their teachers.   Figure 2 depicts the possible 
types of teachers that exist in today’s schools and their connection to the TPACK conceptual 
model. 
 
 
 
 
 
 
 
 
 
 
Figure 2.  TPACK model and types of teachers. 
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As illustrated by the previous literature discussion and figure, effective technology professional 
development needs to be timely, sustained, differentiated, collaborative and specific to meet the 
unique needs of each teacher in today’s classroom. 
The Use of Mobile Technology in the Classroom 
 In January of 2010, the iPad was introduced to the world as the first tablet-computing 
device.  On that day, Apple introduced another innovation that has changed the landscape of 
technology use throughout the world and it is beginning to change the classroom as well.  Mobile 
devices, such as a Personal Digital Assistant (PDA)’s and palm pilots had been used in limited 
number of K-12 classrooms (Banister, 2010).  Yet, in 2010, this new device captured the 
imagination of educators throughout the nation and world.  Soon, other manufacturers developed 
their own tablet devices but the iPad has definitely captured the largest share of the educational 
market.  A whole new category of technology had been introduced to the world. 
 In 2012, Project Tomorrow in conjunction with Blackboard, Inc. released a report that 
was based on an annual survey of over 360,000 students in the U.S.  The report found that over 
50% of high school students have a smart phone and 21% have personal tablets.  Furthermore, 
the survey found that mobile technology combined with wireless connectivity and social media 
allows for more personalized learning for students.  The report also identified that the changing 
of teacher practice is crucial for the effective use of mobile learning in the classroom 
(Blackboard, 2012).   Because of these findings and the movement towards implementing mobile 
technology, research has begun into the impact of mobile technology on classroom instruction. 
 Since mobile technology is relatively new to schools, at this point in time the available 
literature was thin regarding the use of mobile technology for classroom instruction.  After a 
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thorough literature search, a few studies were found that address teacher practice and the use of 
mobile technology in K-12 classrooms. 
A case study of four K-12 schools in Australia looked at the factors that changed teacher 
practice in providing literacy instruction using mobile technology (iPads and iPod Touch).  The 
Australian researchers concluded from their study that teachers need time to play and experiment 
with the technology. The teachers needed much time to find appropriate software applications 
(apps) for specific literacy activities.  The teachers also wanted to share their discoveries with 
each other and collaborate.  A few teachers provided leadership to each other as they made 
pedagogical choices that drive the use of the technology.  Some teachers were able to 
differentiate instruction for their students and also reinforce basic skills through the use of the 
mobile device.  It was a struggle for many of the teachers to learn new curriculum and new 
technology at the same time which resulted in limited higher order thinking activities developed 
by the teachers for their students (Faulkner & Striepe, 2012).  
A study of a fourth grade teacher using the iPad for literacy instruction and a study 
regarding the use of iPod Touches for classroom instruction found that the students were highly 
engaged but warns the reader about special considerations needed for the use of iPod Touches or 
iPads for classroom instruction.  These considerations include the sharing and collecting of 
assignments, technical issues, and app limitations.  The researchers in both studies found that 
there may be times when the technology can get in the way of the content and pedagogy needed 
for learning (Banister, 2010, Hutchinson, Beschorner, & Schmidt-Crawford, 2012).  Other 
school districts such as the Canby School District in Oregon and the Corcoran School District in 
California are beginning to see increases in student engagement and student academic 
achievement through the use of mobile computer technology.  But, peer reviewed research has 
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yet to be completed to validate the gains reported by these school districts.  Each of these school 
districts have made significant financial investments in the technology as well as the support 
structures necessary for success (Chou & Block, 2012).  As more schools begin to implement 
this computing technology into classroom instruction, more studies will become available, 
including this study, to help teachers navigate the classroom of the 21st century. 
Christian School Context 
 As discussed previously, much of the TPACK research available at the time of the study 
has not explicitly addressed the particular context or school environment.  In fact, according to 
one research content analysis study, this could be a potential gap in the literature (Kelly, 2010).   
Consequently, the particular context of this research study needed to be addressed in the 
literature review.   
Christian schools are unique places.  Parents, throughout our nation, enthusiastically 
choose to “pay extra” for a specific style of education for their children.  Christian schools in 
America endeavor to provide a specific educational experience based on their vision of Christian 
education.  Current research, as limited as it may be, details the strengths and challenges that 
await a student who enrolls in one of these institutions. 
 The mission and vision of a Christian school has been found to be a key factor in guiding 
the educational program at Christian schools.  Since almost all mission statements state that the 
spiritual formation of their students is vital to the development of the individual, spiritual 
formation can take a front seat over any other considerations in the educational program.  This 
fact has been supported by a variety of studies that have recently measured administrator, teacher 
and student perceptions of the educational environment (Harrison & Allen, 2013; Scott, 2013; 
Sikkink, 2012).  In fact, school administrators have spoken of spiritual leadership being more 
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important to them than instructional leadership in their day-to-day work.  They strive to provide 
spiritual leadership for their teachers, students, and the general school community that may also 
include the parents of their students.  Administrators tend to celebrate spiritual victories of their 
students over academic achievement.  Academic achievement is important but it definitely takes 
a back seat to spiritual formation (Harrison & Allen, 2013).  
 Along with spiritual formation, Christian schools place an emphasis on creating a caring 
community between adults and students and strong, healthy relationships between individuals on 
campus.  The relatively small size of most Christian schools helps in the development of a close 
knit community (Sikkink, 2012).  Graduates of Christian schools have been found to be very 
positive about their school experiences and many of them attribute this to the caring and service 
oriented culture found at Christian schools.  They feel that they have received value from their 
educational experience, especially in the relational area (Scott, 2013).  
 On the other hand, according to a recent study, academic rigor may not be as high 
compared to Catholic or public schools.  Possible causes for this may be a lack of credentialed, 
highly qualified teachers and ongoing teacher professional development along with the school’s 
primary focus on spiritual development (Finn et al., 2010; Sikkink, 2012).  Many Christian 
schoolteachers can be very dependent upon formal curriculum and they lack the expertise to 
differentiate curriculum and alter their teaching strategies to meet the needs of specific students 
(Finn et al., 2010; Harrison & Allen, 2013).  Academic opportunities for students may be limited 
as well.  Christian schools have been found to have fewer honors and Advanced Placement 
courses at the high school level than Catholic and public schools.  This reality is partly due to 
teacher expertise and relative small size of these schools (Sikkink, 2012).    
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 Another challenge for Christian schools are the lack of financial resources. Since this 
type of school does not receive government financial support, budgets can be tight because they 
are based on tuition revenue, grants, and generous donors (Finn et al., 2010).  Limited budgets 
can lead to low salaries making it difficult to recruit high quality teachers.  High teacher turnover 
can also be found at Christian schools, which can make sustaining professional development 
initiatives nearly impossible for Christian school administrators (Finn et al., 2010; Headley, 
2003; Swezey & Finn, 2013).  The authors of a recent study highlight this struggle in their 
conclusion.  “Little was stated about formalized and regular professional development 
opportunities for their teachers.  Some of the responses were best characterized by the fact that 
little funding was available to these participants to provide outside professional development 
activities (Harrison & Allen, 2013, p. 12).”  The Association of Christian Schools International 
(ACSI), the primary professional organization for Christian school educators, understands this 
dilemma and continues to provide high quality, low cost support through regional conventions, 
curriculum development and online training.  Many Christian educators continue to avail 
themselves of these professional development opportunities.  In one particular early study, 90% 
of the teachers in ACSI member schools attended a regional convention from ACSI (Headley, 
2003). 
 Christian schools, like all schools, have their advantages and disadvantages for 
administrators, teachers, and parents.  Yet, after all is said and done, children continue to become 
educated and responsible citizens for our nation.  The author of a recent ACSI report put it best 
by saying,  “Our schools have some work to do to prepare and train students in some areas, such 
as political work and academic influence, but by and large we are succeeding in molding young 
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disciples of Christ who are capable of entering any sphere of influence and making a difference 
(Scott, 2013, p. 13).” 
Conclusion 
 Over the last 30 plus years, personal computing technology has found its way into K-12 
classroom. The United States has spent tens of millions of dollars on technology and 
infrastructure support.  International standards have been developed and professional 
development has been given.  But, as this literature review clearly illustrates, we have not moved 
the vast majority of teachers beyond the initial levels of technology implementation.  Very few 
teachers have acquired the necessary technological pedagogical content knowledge (TPACK) to 
truly integrate technology into instruction.  
Consequently, there are gaps in the current literature, which seems to support the 
necessity of this study that investigated teacher skills and how a lack of skills can hinder teachers 
from moving forward with the use of mobile technology in the classroom.  Along with this, the 
conceptual frameworks referenced in this review have limited literature available.  The 
researchers who created these frameworks are encouraging the development of more peer-
reviewed studies that will hopefully further validate their models for improving technology 
training and professional development (Cox & Graham, 2009; Moersch, 2001).   
 Furthermore, the literature suggests that addressing the school context when investigating 
TPACK could be a potential gap in the research at this time (charters, private, Christian, 
international, etc.).  This study into a specific educational environment or context could help 
determine if mobile technologies help teachers provide effective instruction in the Christian 
school environment.   Many of the studies referenced previously, as well as other studies 
specifically focused on private schools, encourage researchers to investigate other educational 
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environments (Cox & Graham, 2009; Finn, Swezey, & Warren, 2010; Headley, 2003).  Other 
educational environments may produce unique results because of the difference in cultures, 
resources, leadership, support and unique dynamics at those schools. 
 Finally, this research study was needed because the use of mobile computing technology 
for classroom instruction will continue to be the reality in our schools. The pace of change in 
technological tools is only accelerating.  Students want to be engaged as they learn and the 
limited studies available have shown that the use of these technologies can help.  Consequently, 
educational researchers must continue to discover new ways to help teachers move towards the 
middle where the three TPACK domains (technological, pedagogical, content) come together.  
Many researchers have discovered through their research that when teacher practice changes and 
technology is effectively integrated into instruction, student learning is greatly improved.  This 
study continued the ongoing exploration into the changes in teacher practice as viewed through 
the lens of the TPACK conceptual theory.!
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Chapter Three 
 
Methods 
 
Introduction 
In this chapter, the qualitative research methods that were used in my research will be 
discussed.  The research questions are presented along with a description of the settings and 
participants.  The research ethics, design, and instrumentation are explained in detail.  The data 
collection and analysis that was used in my research is provided as well as the role of the 
researcher.  Finally, the potential contributions of the research are shared with the reader.  
The research study explored the connections between the use of mobile technology, 
system wide factors that promote successful implementation, and a teacher's technological 
pedagogical content knowledge (TPACK) on classroom instruction in two K-12 Christian 
schools in the Central Valley of California.  Data gathered from district planning documents, 
online surveys, classroom observations, interviews with the administration, and focus groups of 
the school staff were used to develop a greater understanding regarding the use of mobile 
technology for classroom instruction. 
In an effort to find the previously mentioned understanding, the research study attempted 
to answer the following research questions: 
1. What system wide factors were reported and observed regarding the successful 
implementation of mobile computing technology use for classroom instruction? 
2. How does the use of mobile computing technology for classroom instruction affect a 
teacher's technological pedagogical content knowledge (TPACK)? 
3. What factors regarding teaching practice were reported and observed? 
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Setting and Participants 
 
 The research study was conducted in the Central Valley of California.  The chosen 
schools were Immanuel Christian Schools in Reedley, CA and Fresno Christian Schools in 
Fresno, CA.  These schools can be characterized as small, private, comprehensive, K-12 
Christian schools.  Each school site consists of one campus that houses elementary, middle, and 
high school students in separate locations on the campus.  Each school had their own governing 
board and set of donors.  Each school recruited students from the Central Valley of California.  
Both schools were committed to provide a high quality education to their students and their 
teacher’s committed themselves to the integration of a Christian worldview into academic work 
of their students.  The schools had both used technology in the classroom for many years.  Both 
schools were fully accredited by the Western Association for Schools and Colleges (WASC) and 
the Association of Christian Schools International (ACSI). 
 At Immanuel, the vision for the implementation of the use of iPads into classroom 
instruction began with the administration.  Donors to the school along with some limited 
government professional development funds provided the necessary technological tools.  In this 
school, all of the teachers (21) were given an iPad to use for classroom instruction just as this 
research study began in the fall of 2011.   
Of the participants in the study, almost half of the teachers held a graduate degree and a 
California teaching credential.  The rest of the faculty members had a bachelor’s degree with one 
person having some college background and not a bachelor’s degree.  The age range of the 
teachers was between 22 and 65 with the largest group (29%) of the teachers at the 40 to 49 age 
range.  Immanuel had been in existence for 85 years at the time of the study.  Financial and 
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governance support came from mostly Mennonite Brethren churches in the community.  The 
school enrolls around 400 K-12 students each year. 
At Fresno Christian, the vision for the implementation of the use of iPad’s into classroom 
instruction began with a teacher leader.  Donors to the school along with some limited 
government professional development funds provided the necessary technology tools as well.  In 
this school, a subset of the teachers (10) was given an iPad to use for classroom instruction in the 
spring of 2012.   
Of the participants in the study, exactly half of the teachers held a graduate degree and 
30% held a California teaching credential.  One teacher had only a bachelor’s degree and one 
teacher had only an Association of Christian Schools International (ACSI) credential.  The age 
range of the teachers was between 22 and 65 with the largest group (30%) of teachers in the 20 
to 29 age range and the 50 to 59 age range.  Fresno Christian had been in existence for 35 years.  
Financial and governance support came from 15 churches in the local community that 
represented a variety of denominations in the Christian faith.  The school enrolled around 540 K-
12 students each year. 
All teachers and administrators from the two school sites who were provided an iPad for 
classroom instruction voluntarily agreed to participate in the research.  These teachers 
represented all grade levels and K-12 content areas.  Between the two school sites, I worked with 
31 total teachers and administrators during the study.  Unfortunately, teacher turnover and the 
number of teachers taking the second administration of the online survey changed the numbers of 
teachers reported for different phases of this study.  The study involved 31 total teachers but 
some of the individuals were not part of the study from the beginning because of teacher 
turnover each year of the study. 
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Research Ethics 
 
 The research study actually began as a by-product of my academic work, supporting K-
12 teacher professional development, at Fresno Pacific University in the fall of 2011.  
Consequently, this research study began before I completed my doctoral coursework.  In an 
effort to take advantage of a valuable research opportunity, I sought permission from the Fresno 
Pacific University Institutional Review Board and consequently, received permission to begin 
the study.  The letter of approval can be found in Appendix A.    
 I gave informed consent forms to the participating teachers and administrators.  A copy 
of this letter can be found in Appendix B. Each school collected the forms and gave them to me.  
Data was collected on FPU computers and mobile devices.  Data was backed up consistently and 
kept secure through encryption.  I kept non-electronic data and consent forms in a locked cabinet 
in my office.   
 The American Educational Research Association’s code of ethics was followed 
regarding confidentiality and anonymity throughout the research study (AERA, 2011).  I did not 
share information with identifying information with any of the staff or administrators at the 
participating Christian schools.  No other person besides myself had access to the data collected.  
Focus group information and information from interviews were kept confidential and the digital 
copies of audio and video were destroyed after the coding of the data.  I shared the research 
findings with the participants at each school through the process of member checking via email.  
I made revisions to the study based on the feedback received from the participants. 
Research Design and Instrumentation 
 
Before the teachers at each school received their iPads and initial professional 
development, a Technological Pedagogical Content Knowledge (TPACK) Survey was 
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administered online in the fall of 2011 for Immanuel and the spring of 2012 for Fresno Christian 
through the use of an online survey tool (SurveyMonkey).  A copy of this survey can be found in 
Appendix C.  The survey data were collected to establish a baseline for the study.  This survey 
was focused on the TPACK protocol.  It was developed and used in a previous published 
research study found in the literature (Schmidt et al., 2009).  Because of the early nature of some 
of the events in this study, a timeline has been provided in Figure 3 to aid in the understanding of 
the events of the research study.  
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Fall 
2011 
• IRB Approval was given by Fresno Pacific University 
• "Intro to the Use of the iPad" along with "App's for Classroom 
Instruction" P.D. was provided.  All teachers received an iPad for 
use in the classroom.  Initial surveys were taken by all teachers.  
Informal coaching began.  (Immanuel) 
Spring 
2012 
• More P.D. on "iPad lesson development."  Follow up surveys 
were taken by teachers.  (Immanuel) 
• "Intro to the Use of the iPad" along with "App's for Classroom 
Instruction" P.D. was provided.  All teachers received an iPad for 
use in the classroom.  Initial surveys were taken by all teachers.  
Informal coaching began.  (Fresno Christian) 
Fall 
2012 
• Classrooms observed and informal coaching was continued.  
(Immanuel) 
• More P.D. on "iPad lesson development."  Some classrooms 
were observed.  (Fresno Christian)!
Spring 
2013 
• Classrooms were observed and informal coaching was 
continued. (Immanuel) 
• Clasrooms were observed and informal coaching was continued.  
Follow up surveys were taken by teachers. (Fresno Christian) 
Fall 
2013 
• Dissertation Proposal was approved in October. 
• Classroom observations were continued at both school 
sites.  Focus groups and personal interviews were 
conducted in December/January.  All data were collected.  
Transcripts were created and documents were reviewed. 
Spring 
2014 
• All data were analyzed for themes.  Findings 
and conclusions were written in January, 
February, and March. 
• Dissertation was defended in April. 
Figure 3:  Research timeline. 
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Teachers were given their iPads at Immanuel in the fall of 2011.  Professional 
development for the teachers was provided through formal workshops.  Informal sharing of 
successful strategies by teachers occurred at teacher meetings during the school year.  Teachers 
were given their iPads at Fresno Christian in the late spring of 2012.  Professional development 
for the teachers was provided through formal workshops during the summer.  In the fall of 2012, 
these teachers also shared their successes with each at teacher meetings.  I provided formal 
professional development that consisted of an introductory technological skill one-half day 
session with a follow up session that focused on teaching strategies (pedagogy) and the use of the 
iPad for effective classroom instruction.  Teachers were provided professional development from 
other individuals at their school site as well.  Some of the individuals were outside experts but 
mostly internal expertise was used to provide ongoing professional development.  I administered 
the online TPACK survey again to the participating teachers after the teachers had used the iPad 
in the classroom for approximately nine months. 
Classrooms were observed using a Technology Integration Observation Instrument that is 
based on the TPACK domains.  A copy of the observation instrument can be found in Appendix 
D.  This observation instrument was developed and used in previous published studies in the 
literature (Hofer, Grandgenett, Harris, & Swan, 2010).  Over the time of the study, I observed 89 
classrooms for 15 to 20 minutes at a time.  I observed 62 times at Immanuel and 27 times at 
Fresno Christian.  I visited every teacher’s classroom at least twice but most I visited more than 
twice during the study time period.  I collected data as I observed on my iPad.  The data from the 
classroom observations and online surveys were used to triangulate the themes discovered from 
data collected from focus groups, personal interviews and school documents.  
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In December of 2013 and January of 2014, I led focus group sessions with the 
participating teachers at each school.  Also, I interviewed the administrators during the same 
time period.   I videotaped the focus group discussions and digitally recorded the personal 
interviews with the administrators on my iPad.  Guide questions for the focus group sessions and 
personal interviews were developed and used during these sessions.  These questions can be 
found in Appendix E.  These questions were developed so participants would share about the 
helpful processes and struggles of implementing mobile technology for classroom instruction.   
Furthermore, they were developed to discover classroom examples of effective use and/or 
teacher concerns that I may not have observed when I visited each school site.  These guide 
questions were also informed by the TPACK literature.   
And finally, I asked each administrator to share with me via email any technology-
planning documents, accreditation reports, and parent/student handbook information that had 
been created regarding their mobile technology initiatives.   I reviewed these documents to gain 
an understanding of the system-wide factors such as technology infrastructure support and 
professional development plans that were in place at both school sites.  These documents also 
helped me to learn more about communication with parents as teachers began to use mobile 
technology for classroom instruction. 
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Data Collection and Analytical Procedures 
 To explore the answers to the research questions, I collected data with the following 
instruments.  (Actual instruments used in the research study are included as appendices.) 
• Online TPACK Survey (See Appendix C) 
• Technology Integration Classroom Observation Instrument (See Appendix D) 
• Focus Group Guide Questions (See Appendix E) 
• Personal Interview Guide Questions (See Appendix E) 
The online tool (SurveyMonkey) was used to collect and tabulate the TPACK Survey 
data.  I administered the survey once before the iPads were distributed for use by the teachers 
and administered again towards the end of the school year of the iPad implementation.  Each of 
the components of TPACK was measured in the survey.  Percentages were calculated and used 
for comparative purposes between the pre and post-survey data.   
To analyze the oral information shared by the participants, I created transcripts of the 
focus group sessions and personal interviews.  I performed an analysis of the transcripts by 
looking for patterns in the responses from the participants in the research study.  I developed 
themes using a three-stage process of initial coding, focused coding, and thematic coding 
(Creswell, 2013).  During the initial coding stage, I read through the transcripts and highlighted 
key phrases and concepts.  During the focused coding stage, I wrote the key concepts highlighted 
in the transcripts on post-it notes so I could group these key concepts into emerging categories.  
Then, I sorted the post-it notes into piles of possible categories.  Finally, during the thematic 
coding stage, I reviewed the category piles and worked them into possible themes.  The results 
were then recorded in a descriptive document that was used as an outline for reporting my 
findings in Chapter 4.  Participant quotations and emerging themes were shared with the teachers 
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for feedback via email.  I made modifications, based on feedback from the participants of the 
study, to possible themes/patterns and then, final themes were determined. 
Data from the 89 classroom observations were analyzed for patterns.  I used these data to 
support the themes created from the focus group and interview data analysis (Cresswell, 2013).  I 
also reviewed my field notes and the school site documents to look for patterns or concepts that 
supported the themes as well.   
In summary, all data were triangulated with the themes derived from the focus group 
sessions and administrator personal interviews, including the survey data, field notes, and the 
review of school site documents.  This qualitative research method was performed in an effort to 
substantiate the findings, answer the research questions, and support the conclusions drawn from 
the study. The overall results and conclusions were shared via email with the participants in the 
study to confirm that the themes truly represent the reality at the schools. 
Role of the Researcher 
 
I was the observer, data collector, interviewer, and data analyst for this research study.  
The research study was used for partial fulfillment of the Doctor of Education degree 
requirements at George Fox University.  As previously mentioned, I personally knew some of 
the staff at each school site and had been involved in providing professional development 
services to the staff.  The school sites had connections to the university where I work.  Students 
from these schools matriculated to the university and some staff at each of the school sites were 
alumni of the university.  I was aware of these relationships and found these relationships 
beneficial in establishing trust with the participants.  I made every effort to keep personal biases 
to a minimum and maintain objectivity through this study as described earlier in the bracketing 
section of this proposal. 
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Potential Contributions of the Research 
 
 The findings and conclusions of this research study were useful to me as I continue to 
work with educators and their use of technology in the classroom.  The research study continued 
the work of advancing and supporting the TPACK theory and its contribution to the field of 
educational technology.  In addition, the research could be beneficial to Christian schools since 
there has been very little research on professional development in the Christian school 
educational environment (Harrison & Allen, 2013; Headley, 2003).  As previously shared in the 
literature review, Christian schools may be limited on financial resources and therefore, access to 
technology.  Along with this financial reality, these schools may have little access to professional 
development services as well as some teachers may not be strong content area experts.  
Consequently, there have been few researchers who have attempted studies in this particular 
school context.  The implications of the research study may guide future Christian school 
administrators and professional developers as they continue to help teachers integrate mobile 
computer technology into classroom instruction. 
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Chapter Four 
Findings 
Introduction 
This research study explored the connections between the use of mobile technology, 
system wide factors that promote successful implementation, and a teacher's technological 
pedagogical content knowledge (TPACK) on classroom instruction in two K-12 Christian 
schools in the Central Valley of California.  District planning documents, online surveys, 
classroom observations, interviews with the administration, and focus groups of the school staff 
were used to develop a greater understanding regarding the use of mobile technology for 
classroom instruction.   
After an analysis of the data, this chapter provides evidence and discusses the appropriate 
themes that emerged to answer the following research questions: 
1. What system wide factors were reported and observed regarding the successful 
implementation of mobile computing technology use for classroom instruction? 
2. How does the use of mobile computing technology for classroom instruction affect a 
teacher's technological pedagogical content knowledge (TPACK)? 
3. What factors regarding teaching practice were reported and observed? 
Impact of the Mobile Technology Initiatives 
 For both schools in this study, the use of mobile technology started as a pilot project and 
has moved to full implementation across the school system.  This fact is confirmed in the 
technology planning documents collected at each school site along with the administrative 
interviews.  The technology planning documents, meeting notes and parent communication 
collected can be found in Appendix F and G for the reader to review.  The principal at Fresno 
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Christian said in his interview, “we wanted to make sure that there is tablet technology in the 
hands of teachers and that we trained them on how to use apps and the technology to enhance 
their teaching.”  The principal at Immanuel concurred with this sentiment by saying, “we 
definitely wanted to make sure that the teachers had an opportunity to have it in their hands for 
quite a while … to give them the chance to feel comfortable with it.”  After two years of 
implementation, each school is fully committed to the use of mobile technology for teacher 
instruction based on administrative comments and school technology documents (See Appendix 
F and G). 
Furthermore, each school is now encouraging students to bring their mobile technology 
into the classroom and use it as a tool for learning.  For example, these schools are both 
implementing Bring Your Own Device (BYOD) policies for their students in grades 7–12.  
Administrative comments and school technology documents (See Appendix F and G) confirm 
this fact.  BYOD is the concept that each student provides their own device to use instead of the 
school providing a computer lab or classroom computers for student use.  The cost of individual 
technology purchases is then passed onto the family and not a school expense.  Immanuel has 
implemented a rental program and Fresno Christian has a tuition deferment option for students 
who cannot afford to purchase a device according to the administrators at each site and a review 
of documents sent home to parents.   
In the fall of 2013, Immanuel required that all students in grades 7-12 bring an iPad to 
school for classroom use.  The administrative team in consultation with the faculty from 
Immanuel decided that all junior high and high school students should have an iPad for use in the 
classroom.  This decision has led to the ability to implement specific applications for student and 
teacher use.  Many of the teachers have said that professional development and technical support 
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has been easier and more productive because of this decision.  A high school teacher 
commented, 
All the kids use the same thing.  All the teachers use the same thing.  ‘No 
problems like this one doesn’t download.  This is the wrong file format.’  It is all 
the same.  It was a really small thing that has had a very big impact. 
Fresno Christian personnel made the bringing of a mobile device optional for grades 5-12 
during the 2013-14 school year but they planned to require the use of devices in the fall of 2014.  
In the case of Fresno Christian, they had not mandated a particular device.  When asked about 
the reasons for this policy, the lead teacher for technology responded, 
We decided as a team that we should have a variety of devices because our 
families already own a variety of devices … Ultimately, we decided that even 
with all the extra difficulty that this creates; it is probably the best path forward 
for our school since many of our families already have devices. 
Research Question #1 
What system wide factors were reported and observed regarding the successful implementation 
of mobile computing technology use for classroom instruction? 
 The first research question focuses on the system wide factors that need to be in place at a 
school site for successful implementation.  After analyzing the data from the focus groups, 
administrative interviews and classroom observations, the themes of (a) administrative 
leadership; (b) technology factors; and (c) professional development emerged to help answer the 
first research question.  These themes helped identify the conditions outside of the classroom 
walls needed at each school to effectively implement mobile technology for classroom 
instruction.   
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Administrative Leadership.   
The first theme that became apparent was the need for effective administrative leadership 
at each of the school sites.  Four specific attributes of effective administrative leadership were 
revealed through data analysis.  Effective administrators (a) help set and promote the vision; (b) 
secure and provide financial support; (c) provide organizational support and accountability; and 
(d) model the use of mobile technology for their staff and students.   
Set and promote vision.   
Each of the administrators spoke about the need for a vision that was supported by the 
administration.  Along with this, technology-planning documents (See Appendix F and G) at 
both schools clearly articulate each school’s vision for using mobile technology for classroom 
instruction and student learning.  From my observations of school operations and discussions 
with staff at each school, it is apparent that the vision would not have become a reality without 
support from the administration.  For instance, many teachers at both school sites shared with me 
their gratitude that the administration provided funds and time for professional development and 
individual exploration as they continued to implement mobile technology for classroom 
instruction. 
At Immanuel, the vision for mobile technology was rooted in statements such as “staying 
on the cutting edge … pushing the envelope … keeping ahead of the competition, both public 
and private.”   The administration’s goal had been to move the school to a 1-to-1 mobile 
environment for classroom instruction and student learning in junior high and high school 
classrooms.   In the elementary classrooms, the school had provided a checkout system for the 
sharing of iPads from classroom to classroom.  The administrators, based on their comments, 
feel that they had started to approach their goals after three years of hard work.  In a memo sent 
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home to parents (See Appendix F), the document stated that the use of the iPad would enhance 
classroom instruction by allowing students to be creative, collaborate with others, and 
synthesize/organize their own learning.  The memo also stated that students would be able to 
learn deeper because of the resources available through the iPad.  I found this to be true when 
making a classroom observation.  I noticed that students were working on collaborative group 
projects to develop classroom presentations as well as exam questions for semester finals as I 
visited individual classrooms. 
At Fresno Christian, the vision for mobile technology is based on “how students use 
technology in the classroom to enhance their learning experience,” stated the superintendent in 
her interview.  A technology-training document from Fresno Christian (See Appendix G) 
encourages teachers to allow students to use mobile technology to “create, collaborate, and do 
something that would otherwise not be possible without technology.”  The administration is 
encouraging individual devices for grades 5-12.  The school also provides iPads and/or laptops 
for checkout for the elementary classrooms to use.  On this campus, the tool used and 
encouraged for creation and collaboration is Google docs.  I observed this being used for 
classroom projects many times as I visited classrooms.  For example, a zoology teacher had 
students use Google docs to collaboratively collect information regarding different species for a 
classroom presentation. 
Secure and provide financial support. 
School administrators were leaders in the beginning of the mobile technology initiatives.  
They led the way with funds, encouragement, and they made it a priority.  At each of these 
schools, the administration used some limited government professional development funds and 
donor support to begin the initiatives.  The administrators found and secured the funds to begin 
! 48!
the projects but the school general budgets are now supporting the full implementation of mobile 
technology on each campus.  “We started out with donations and we have really progressed to 
the point that the school is funding through our regular day-to-day budget … it is a high, high 
priority,” explained the superintendent at Immanuel.  In the case of the students, the 
administrators at both schools have worked with their parents to provide devices for their 
children.  At Immanuel, the administrators have held parent forums to help answer questions and 
concerns.  The principal shared, 
We were very concerned that parents would understand … we made a very large 
packet of information that went through every single detail regarding why we 
chose the iPads … we invited the parents to ask questions about the technology or 
other concerns … we gave them [the parents] a chance to become familiar with 
the iPad in a open forum style. 
Based on my interviews, Fresno Christian planned to hold similar events starting in the spring of 
2014.  Each school had a plan for providing devices to families that cannot initially afford the 
technology.    
 Provide organizational support and accountability. 
The next factor is organizational support and accountability.  The data that support this 
factor came mostly from the administrative interviews at Fresno Christian.  From my 
observations at Immanuel, there was organizational support and accountability from 
administration but it was definitely emphasized at Fresno Christian.  During the interview, the 
superintendent and principal emphasized the need for “finding the right personnel to implement 
… providing time for brainstorming … and keeping teachers accountable to attend professional 
development.”   In fact, the administrators shared that requirements were written into the teacher 
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contracts and these requirements have influenced the hiring decisions of new staff members.  
The superintendent at Fresno Christian stated, “We really believe without accountability you 
don’t see change.”  Decisions were made to remove older technologies from the classroom such 
as the overhead projector and VCR’s to encourage teachers to use the new digital tools available 
to them.  
 Model the use of mobile technology. 
And finally, based on my observations, the administrators at these school sites model the 
use of mobile technology for their staff and students.  The administrators used their iPads daily.  
They attended the teacher professional development sessions whenever possible.  They allowed 
time during their staff meetings for teacher sharing regarding the use of mobile technology.  
Each administrator spoke about the use of iPads for classroom observations (walkthrough’s) and 
teacher feedback.  When they observed teachers, they looked for evidence of the use of mobile 
technology for classroom instruction and student learning.  As the principal at Immanuel said, 
“we have definitely tried to model using the iPads and the technology so they [the teachers] can 
say okay it is not just something that was forced upon them [the teachers].  It is also something 
that we are trying to use as well.” 
 Technology Factors.   
According to the data collected, successful implementation of mobile technology in the 
classroom requires (a) a robust network infrastructure; (b) content filtering; and (c) the use of 
common software applications and cloud-based services.  Both the administrators and teachers in 
their interviews or focus group emphasized the need for specific technologies to be in place at 
the school site for the effective use of mobile technologies in the classroom.    
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Robust network infrastructure. 
The initial hardware (iPads) was purchased for the teachers through donor support at each 
school.  But, each of the administrators spoke about the investment needed to upgrade the 
technology infrastructure of each campus.  Network bandwidth was significantly increased. 
Wireless connections to the school network and Internet must be reliable and always on.  
Projectors and/or flat screen TV’s were purchased and installed.  To connect wirelessly to the 
projection device, Apple TV’s were purchased and installed.  An Apple TV is a small digital 
device that allows the display screen on the iPad to be projected without the need for wires so 
everyone in the classroom can view what is on a particular iPad.  As I observed classrooms at 
both school sites, there was evidence of these technologies being used by teachers and students.  
Teachers gave classroom presentations using Keynote or PowerPoint, showed videos from 
YouTube, etc., shared facts from the Internet sites, and allowed their students to drive the 
instruction as they passed the iPad around the room. 
At Immanuel, the superintendent strongly emphasized the other things that are needed for 
successful implementation.  He said, 
First, the infrastructure has to be solid … by putting Internet access points in each 
classroom and upping the bandwidth, it has really made a difference. It has 
created more confidence in the ability to use the technology.  The second thing is 
the Apple TV … The Apple TV has made it truly mobile.  I can walk around the 
classroom.  I can have a kid take over the Apple TV. 
In fact, a high school music and drama teacher supported the need for a solid network 
infrastructure by saying, “When the Internet is not working, it makes it difficult to teach.  In all 
honesty, when we have become a digital high school and we as teachers have become dependent 
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upon it … it is frustrating when it doesn’t work.”  In my field notes, I noted times when a few of 
the elementary teachers struggled with connecting their iPad to the Apple TV for projection 
purposes.  
At Fresno Christian, a high school music teacher also said,  
On occasion, I think I have got all of the technology in line … I hit play and 
nothing happens or it doesn't do what I expect.  And, it is at that point that I 
thought I was well prepared and it ends up becoming a problem for everyone in the 
classroom, including me.  
The administration stated that they are committed to finishing the upgrades necessary to keep 
these problems to a minimum.  “As money has come in, we have been able to then move forward 
… we are still in the building stage.” 
 Content filtering.  
 Both schools have implemented content filtering on their networks.  With easy access to 
the Internet during class, students may be tempted to visit inappropriate sites or become 
distracted by non-educational web sites, instead of staying on task.  I observed students playing 
games or surfing the Internet when they were suppose to be doing something else.  At Immanuel, 
the superintendent stated, “We have put the lockdown on things that are not necessarily needed 
for educational purposes.  We have to remind ourselves.  We made the decision and we made the 
parents make this decision for educational reasons.”  At both schools, the teachers had their own 
network so that they can have access to everything they need for classroom instruction.  If 
something is blocked and a student needs access, the teacher can have them use their iPad and 
monitor their behavior.  In my classroom observations at both school sites, I did not see any 
evidence of these policies getting in the way of the educational objectives of the teachers and 
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students.  
  Use of common software applications. 
 Along with content filtering, common software applications were in place for 
teacher/student presentation and note taking.  Cloud-based software services to further the 
academic pursuits in the classroom were also described during the interviews and focus groups.  
Cloud-based software services are computing resources and/or software that are provided via the 
Internet from a server.  These types of services are especially needed when using mobile devices 
because these devices have relatively small internal memory and storage space.  
 The teachers and students at Immanuel frequently used common software applications such 
as Notability and Show Me with their students.  Cloud-based services such as Schoology and 
PowerSchool were mentioned many times in the interviews and focus groups.  Both students and 
teachers were aware of how to use these applications and cloud-based services.  As stated 
previously, they were used for classroom notes, uploading assignments, teacher feedback, and 
student grades.  I also observed these applications and services being used in each of the 
classrooms during this study.  For instance, the students in many of the secondary classes would 
download the teacher notes/presentation and then annotate on their iPads during the teacher 
lecture.  In these same classrooms, the teachers would not collect paper assignments but 
encourage the students to upload their work to Schoology for grading and feedback. 
 At Fresno Christian, the teachers continued to focus their instructional activities on the use 
of the Google Apps for Education for the sharing of teacher notes and the collection of student 
assignments.  One of the technology leaders stated, “before we worried about the devices, we 
looked at Google Apps for Education … Google docs is accessible, available and editable on a 
wide variety of devices” via the Internet.   
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 Teachers at both schools used a variety of content specific apps on their iPads for 
classroom instruction as well.  At Immanuel, where everyone has the same device, this policy 
allowed the teachers to recommend apps for student use.  At Fresno Christian, the 
recommendation of apps may be difficult when students start to bring their own devices.  In fact, 
the high school music teacher is concerned about this problem.  He says, “Some of the music 
applications that I would like to use make it impossible when a number of the people don't have 
the same device.  At some point, we will probably need to determine what is best and what can 
be done with that best.”   
Professional Development.    
After administrative support and technology factors, the next system wide theme that 
became evident was the need for sustained professional development, both formal and informal. 
Both schools have provided specific professional development for their teachers to support the 
mobile initiative.  The administrators spoke about the need for professional development and the 
teachers mentioned it as well.  I was initially involved in leading workshop sessions that focused 
on iPad basics and curricular integration at both sites. But, as the iPads continued to find their 
way into the classrooms, the teachers themselves have shouldered the bulk of the professional 
development.  They have taught themselves through both formal and informal means. 
At Immanuel, the administrators shared that professional development was provided in a 
variety of formal ways.  Traditional workshops from outside experts were provided for the staff.  
A leadership team consisting of the administration and key teachers attended a conference during 
the summer as well as this same team visited and observed another Christian school that was also 
using mobile devices for classroom instruction.  Furthermore, a high school teacher was given a 
couple hours of release time each day and a stipend to work directly with teachers during the first 
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year of implementation.  The teachers confirmed these activities in the comments collected from 
the teacher focus group.  A review of a Western Association of Schools and Colleges (WASC) 
accreditation document also corroborates these formal structures in the section entitled, “Growth 
Area 1: Implement the use of classroom technology throughout the curriculum (See Appendix 
F).” 
At Fresno Christian, the administrators shared that traditional workshops were provided 
by outside experts at the beginning.  Along with this, the administration put a formal structure 
together by establishing a tech team of teachers, led by a lead teacher and the technology support 
specialist, to provide professional development.  “We established an in-house team of staff who 
are very technology literate to help coordinate and innovate and just kind of create the structure 
through which we can provide professional development for our teachers,” said the 
superintendent in her interview.  This team of teachers then individually leads a small group of 
other teachers in after school workshops, defined by grade level/school division.   A high school 
social studies teacher confirmed this during the focus group discussion by saying, 
There has been a tech team created where there is a representative teacher for 
each division and grade level.  The technology training will be carried out over 
the course of time through the tech team helping come alongside teachers, 
resourcing the teachers, and carry out some of the new directions of where we are 
headed with technology.   
This fact is confirmed in the training documents and training calendar gathered at the school site 
In fact, a formal job description has been developed for the teachers who serve on the technology 
team (See Appendix G). 
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 While the administrators and teachers at both schools appreciated the formal structures 
for professional development, the teachers were most excited and animated when they shared in 
the focus group session about the informal professional development that they had experienced 
over the last couple of years.  They spoke about how they helped each other with technical 
issues, shared apps that they discovered, and spent time doing personal research on the Internet 
via blogs and other websites.    
At Immanuel, a social science teacher described this organic, informal process by saying, 
“I don’t think it was even a formal process.  It was just experimentation and collaboration … 
both peer to peer and also from our students.”   An elementary teacher continued this thought by 
saying, “we can go to each other and say, this hasn’t really worked for me, what am I doing 
wrong?  Have you checked this?”  Another high school teacher said, “We have had several staff 
meetings where people share [at staff meetings] what they are using or have used … it is a 
teaching time where our teachers are teaching each other.  The informal takes place all of the 
time.” 
    At Fresno Christian, a member of the tech team shared during the focus group,  
There is now a little more of a balance between the structured versus the purely 
informal.  A lot of the ways that I got into various technologies in the beginning 
was just exploring stuff, using Google, and getting ideas from teachers from other 
schools, whether I had met them or they shared their ideas online. 
 Another high school science teacher shared during the focus group, “Twice a month we have 
staff meetings and one of the components of those staff meetings is the presentation of an app for 
the iPad.  I find some of them kind of useful.  It gives me ideas that I wouldn't have otherwise.” 
  The teachers and administrators also shared during the personal interviews and focus 
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group sessions, some key traits of effective professional development beyond just the formal 
versus informal setting.  These findings will be presented in the next section of this chapter to 
address the validity of the TPACK conceptual model when implementing mobile technology for 
classroom instruction.!
Research Question #2 
How does the use of mobile computing technology for classroom instruction affect a teacher's 
technological pedagogical content knowledge (TPACK)? 
The second research question explores the relationship between the TPACK conceptual 
model and how the use of mobile computing technology for classroom instruction advances or 
does not advance a teacher towards the center of the model that represents where technology 
skills, pedagogical skills, and content knowledge come together for a teacher.  As referenced 
earlier in the literature review, Mishra and Koehler (2006) assert that TPACK is what teachers 
must have to effectively integrate technology into their teaching practices.  In fact, surveys, 
observation protocols, and interview questions have been developed to help understand the 
relationship between the three cognitive domains (technological, pedagogical, content) and 
effective teaching with technology (Desimone, 2009; Hofer et al., 2008; Hofer et al., 2010; 
Schmidt, Baran, & Thompson, 2009).  During this research study, the online survey, the 
observation protocol, and the interview questions were informed from the literature review.  
Sample survey questions, interview/focus group questions and observation protocols from the 
literature were used in this research study.  In the findings described following, the data from 
these three sources are described to help ascertain a change in the TPACK of the participating 
teachers at each school site.    
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 An online survey was given to the participating teachers before they received their iPads 
for instructional use.  Approximately a year later after they had been using their iPads for 
classroom instruction, they took the exact survey again.  At Immanuel, 17 teachers took the 
survey each time.  At Fresno Christian, six teachers took the survey each time.  The numbers of 
participants were especially low at Fresno Christian, due to their decision to start with a pilot 
group of 10 teachers, instead of the entire staff.  In fact, the percentage changes in the results 
from the pretest to posttest may be a change in the perceptions of just one or two teachers at each 
school.  It is hard to determine based on the results.   The data collected from these surveys were 
limited in scope.  Other data were needed to fully inform the answer to the second research 
question. 
 The last four statements of the online survey measure the ultimate goal for teachers, the 
center of the circles (TPACK).  The survey statements are: 
1. I can teach lesson that appropriately combine mathematics, technologies, and 
teaching approaches. 
2. I can teach lesson that appropriately combine literacy, technologies, and teaching 
approaches. 
3. I can teach lesson that appropriately combine science, technologies, and teaching 
approaches. 
4. I can teach lesson that appropriately combine social studies, technologies, and 
teaching approaches. 
The following percentages are based on the responses from participants who said they ‘agree’ or 
‘strongly agree’ to each question.  At Immanuel, math instruction showed growth from 23.52% 
to 29.11%.  Science instruction showed growth from 29.41% to 35.29%. Literacy instruction 
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showed a decline from 52.94% to 47.05%.  Social studies instruction showed a decline as well 
from 47.06% to 41.18%.  At Fresno Christian, all four-subject areas increased in their 
percentage.  Math instruction showed growth from 50% to 66.67%.  Science instruction showed 
growth from 33.34% to 50%. Literacy instruction showed the largest growth from 33.34% to 
66.66%.  Social studies instruction showed growth as well from 50% to 66.67%.  See Figure 4 
for more clarity regarding the results of the survey. 
 
 
As stated previously, since the samples were so small, the results of the survey alone cannot 
sufficiently answer the question.  Data gathered from school documents, the administrator 
interviews and the teacher focus group comments regarding professional development traits, 
classroom environment, and teaching strategies also help answer the second research question. 
 At both school sites, the professional development, based on the idea of teachers training 
teachers, has allowed differentiation for individual teachers based on their content, their teaching 
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Figure 4.  Online TPACK survey results. 
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skill level and their technology comfort level.  According to both sets of administrators, teacher 
reflection and the needs of their students has also been part of the design to allow for 
differentiation for individual teacher skill levels.  
   At Immanuel, an elementary teacher shared that “We have had time to be trained in some 
of the different apps which has been really helpful … we have been given time to match the apps 
to our classroom objectives and create a project for our classroom … and then we have been 
given time to talk about it.”  When discussing the tech team strategy for professional 
development, the superintendent at Fresno Christian said  
They are able to be a little more subject specific, age specific, needs specific, kind 
of that zone of proximal development kind of method with differentiated 
instruction so that we can have effectiveness for our staff.  The little bit that we 
have done so far has met with rave reviews.  This is the way to do it.  This is more 
effective so we are hopeful. 
The principal went on to say that “we have tried a couple of different things in terms of reporting 
back or a time of reflection to see how it is working … those kinds of times are built into our 
professional development sequence of activities.”   
Classroom Environment.   
Based on comments by teachers and my classroom observations, mobile technology has 
changed the classroom environment at both school sites causing the need for more specific, 
pedagogical skill development.  One such pedagogical skill observed by me was classroom 
management skills.  I observed teachers actively address classroom management issues with 
their students during classroom instruction.  For instance, comments from teachers such as 
screens down, ear buds out, etc. were heard as I visited classrooms. 
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   The superintendent at Immanuel addressed the need for teachers to develop effective 
classroom management skills when he said,  
Being in class … I talk about when they [the students] can use it, when they can’t, 
being respectful, flipping it [the iPad] over, not using it, when they can listen to 
music, when they can’t … Well, at the end of the day, it is not a technology 
problem, it is a classroom management problem.   
A high school social studies teacher at Fresno Christian echoed this concern by saying, “You 
have some students that are not mature enough to handle technology in their hands and that is 
obviously a classroom dynamic that can be an issue as well.”  A high school science colleague 
continued the discussion by saying, “When they have the device in front of them, they have a 
screen that they are looking at that I can't see if I am stuck at the front of the room.  I want to be 
able to monitor what they are doing and make sure they are on task.”  A 5th/6th grade teacher at 
Fresno Christian, encouraged his colleagues to develop guidelines for their classroom by saying,  
Well, first of all, they tattle on each other all of the time.  At least, in my class, 
they are not allowed to have the device out unless given permission to have it out.  
Because they will be 5th and 6th graders, playing games and things like that.  
They always ask permission first if they are going to have the device out.     
   On the other hand, some of the teachers have found they can increase student motivation 
by having the mobile technology in the classroom.  I have observed the enthusiasm and 
excitement on student faces during my classroom observations.  For example, in some of the 
primary classrooms, the students cannot wait to rotate to the center that uses the iPads for 
instruction.  As one elementary teacher said at Immanuel, “They (the students) are attracted to 
these things.  Sometimes, just having that tangible way to touch and connect to the learning, is 
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really helpful.”  An elementary teacher at Fresno Christian, when describing the use of the tool 
Google Earth in a lesson said, “They (the students) see it on the screen and it looks like the real 
Earth.  They are able to come up and locate things.  They really enjoyed that.”    
   Furthermore, the use of mobile technology cannot only be motivating but it can also allow 
the student to become engaged with the content in the classroom.  The data that supports this 
statement was discovered in my classroom observations and the teacher comments during the 
focus group sessions.  For instance, I observed the use of Google Earth by two teachers in social 
studies to engage their students as they studied ancient cultures.  A high school foreign language 
teacher during the focus group session at Fresno Christian said, 
I choose technology based on what will promote the most student interaction with 
the subject matter … I want to make sure that my students are involved with 
Chinese and that they can learn how they would not be able to learn without 
technology.  So, there is a cool program that we are using that isn't yet on the 
iPads but it is on the computer.  I partnered that with a different program on the 
iPads and we are doing that simultaneously for character learning and recognition 
that it goes way past just doing handwriting. 
An elementary teacher also related this story,  
There are dozens of quality apps on the iPad that you can use to look at and use to 
illustrate different things in the body.  It is one thing to tell them that when you 
run your blood starts circulating faster and you breath heavier, but there is an app 
that I have called the human body where it actually shows the human lungs and 
the circulatory system and you can press a button and the person starts running.  
You actually get to see how the blood is flowing and the lungs are taking in more 
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air and releasing the air faster and faster and faster.  The kids are able to see it 
instead of just reading about it or just hearing about it.  So, they understand a little 
bit more. They have much more fun. 
Furthermore, I have observed secondary teachers at both school sites use student polling as a tool 
to engage their students. These teachers created an online poll in advance of the class session.  
Then the students were given the opportunity to vote or text in phrases during the class 
discussion.  The teachers used the dynamic results during their whole group discussion with the 
students, which kept the students engaged in the topic at hand.  
Teaching Strategies.   
Along with changes in the classroom environment, I observed at both schools teaching 
strategies that had been enhanced as well.  The mobile technologies had become the tool of 
choice for teacher presentation and lecture.  As I visited classrooms at both school sites, I 
witnessed teachers giving presentations using the mobile technology for classroom instruction.  
The teachers connected the iPad wirelessly to the Apple TV, which is connected to a projector or 
flat screen T.V. to share notes, Internet resources, multimedia, or slide presentations while they 
instructed the class.  The mobility of the device allowed the teachers to move about the room.  
They no longer had to stand at the front of the room while they instructed their students.  Some 
teachers allowed the students to drive the presentation when they shared their iPad with the 
students.   
   At Immanuel, many of the teachers upload their notes and presentations to the cloud-
based service, Schoology.  The students can download the information and follow along with the 
teacher as they instruct on a particular topic.  The principal confirms this behavior when he said 
in his interview, “They (the teachers) have taken the idea of not ‘flipping the classroom 
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instruction’ but the idea of everything being centralized on the iPad whether it is going to 
Schoology or going to Powerschool or using Notability or their digital textbook.”  One of the 
junior high/high school math teachers said, 
We do worksheets that are in pdf format.  They are listed on Schoology so the 
students can go find them.  Also, I have my notes in order so they can find the 
notes that go with that worksheet … and then, I put my PowerPoint presentations 
on there that line up with the worksheets and notes. 
From my teacher observations at Immanuel, I observed the type of teaching strategy in a variety 
of subjects and grade levels.  It was the most predominant teaching strategy that I observed.  This 
teaching strategy was also highlighted in a memo (See Appendix F) that was sent home to 
parents regarding the benefits of using the iPad in the classroom.    
At Fresno Christian, the principal said in his interview, 
When I go in and observe teachers, what I am seeing is that most of the teachers 
use the iPad as a presentation tool for their classes … kind of a glorified 
whiteboard, overhead projector.  You know that everybody is in is different place.  
Some will use YouTube or other types of movies to enhance the lesson. 
A 5th/6th grade elementary teacher confirms this observation by saying, 
One thing that I do is use an app called Noteshelf where I scan in all of my 
language arts papers and I take it from Dropbox and upload it on there so it can be 
nice and big on the screen.  Students can come up and correct paragraphs or fill in 
answers on my iPad so it shows for the rest of the class. 
From my teacher observations at Fresno Christian, using the iPad for teacher presentation was 
also the most predominant teaching strategy that I observed in a variety of subjects and grade 
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levels. 
 Some teachers, especially in the elementary grades, used the iPad for small group 
instruction/center based instruction since each student does not have their own iPad.  Students 
share an iPad or a small group of iPads.  The principal at Immanuel shared in his interview, 
We have a group of six iPads that go around.  The elementary teachers use them 
for everything.  In Kindergarten, the students recognize shapes and letters in some 
of their station work.  A 5th grade teacher will have 10 students bring their 
personal iPads on Fridays and then she adds the six.  Now, she almost has a class 
set where they can do research or they can make brochures or they can look up 
zoo information for an upcoming field trip. 
A 3rd grade teacher reinforced his comments by saying, “I use the iPad for concepts in literacy, 
and to make it fun … I do it in centers and then I use it more for math when it is hands-on.”  At 
both school sites, I observed limited use of this type of instruction at the primary level. 
 I observed that centers are no longer used in secondary classrooms but formal and 
informal collaboration is used as a teaching strategy instead.  At Immanuel, a junior high school 
social studies teacher said, “It is more than just receiving information.  I encourage participatory 
learning in terms of collaborative stuff on the iPad whether that is a presentation, video, or 
research … I make a big effort for them (students) to work collaboratively on their iPads.”   I 
observed this strategy in his classroom as well as other classrooms during my observations.  This 
type of teaching strategy is also highlighted in a memo sent home to parents (See Appendix F). 
  At Fresno Christian, the principal described an economics project that highlighted the use 
of Google Docs for collaboration.   
They do an economics fair and what's required is for the students to develop a 
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project so that they can sell and then they have to make brochures. They have to 
plan the advertising for it and in order to do that, it's not an individual project, you 
will have two or three or four kids working together to make this thing happen … 
we have so many extracurricular activities going on for most of our seniors … if 
they don't have a job, so it's hard for them to get together to meet so by using 
Google docs they were able to meet on their own, from home, and the teacher was 
also able to monitor for the first time how much input each person was having. 
These types of projects were also highlighted in the project ideas handout used by the tech team 
for training the other teachers at the school site (See Appendix G). 
  The final teaching strategy that was observed and reported was differentiating instruction 
for students through the use of mobile technology.  Because of easy access to instructional 
resources, classroom instruction has been tailored at each school site to individual student 
academic needs.  Also, the tutoring of students has been enhanced because of the teacher’s 
ability to differentiate instruction.   
   At Immanuel, an elementary teacher described this teaching strategy in her classroom by 
saying:  
I can differentiate games based off of specific objectives that I need particular 
students to have.  So, if one student gets this but they don’t get this, I can have 
three students work on this on their iPad.  I can have these two students work on 
something else.  So, I don’t have to have all of the students working on the same 
thing, which is really nice. 
A junior high math teacher said, “It is also helpful in differentiating because of the amount of 
resources that they [students] have at their fingertips.  The information is accessible.  If they need 
! 66!
extra time, they may take it.”  Another secondary teacher who tutors students stated, “Lots of the 
teachers have recorded their lectures and their notes that go along with it.  For the ones who 
struggle, it has helped a lot.”   
    At Fresno Christian, they have used online resources such as Khan Academy to 
differentiate for math instruction and math tutorials.  When all secondary students start bringing 
their devices in the fall of 2014, the tech team plans to help teachers put their lectures, notes, and 
other resources online using Schoology in conjunction with Google Apps for Education 
according to their planning documents (See Appendix G.) 
Research Question #3 
What factors regarding teaching practice were reported and observed? 
The findings for the themes of classroom environment and teaching strategies described 
above combined with the themes of classroom productivity and teacher concerns are directly 
related to answering the final research question involving the effects on teacher practice of using 
mobile technology for classroom instruction.  Classroom observations, administrative interviews, 
and teacher comments all contributed to the findings presented in the next two sections. 
Classroom Productivity.    
Based on teacher comments and my observations, the first change in teacher/student 
productivity has been unlimited access to resources online.  The Internet is now instantly 
available to each student. The principal at Immanuel confirmed this reality in his interview by 
saying, 
It has changed from the teacher being the sole resource.  Now, the resources can 
come from anywhere that we can access through technology.  It has also changed 
the way the teacher is viewed.  It is not just what I [the teacher] knows.  It is what 
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we can find out as a class … it has definitely changed the dynamics of how 
teachers use that information.  
Later, he continued this line of thought by saying, “The teachers have centered everything 
around the iPad.  Specifically, the notes are just right there. There digital textbooks are right 
there so everyone has access to the textbook as well as it can be put up on the screen.”  In my 
classroom observations, I observed this use of outside information and resources to enrich the 
class as well.  For example, some of the teachers would ask the students to google it when they 
were stuck with a definition of a word or were confused by a topic covered in class. 
One of the Immanuel math/science teachers that is promoting and using teacher-adapted, 
digital textbooks in his classroom said, “The amount of resources that are available to them (the 
students) … is massive.  It really helps us meet student needs whether they are high achieving 
students or at the other end of the spectrum.  We are able to plug them (the students) into 
resources much more efficiently.”  Another high school math/science teacher shared that “the 
online version of the math book has links to Khan Academy and other videos that they can go to 
if they so choose.  They are useful.”  Other subject area teachers use this ability to get to extra 
resources as well.  A junior high English teacher said,  
Informally, if you were in class, reading a novel, and you come across a word you 
don’t know, you can immediately look it up and they [the students] all scramble 
to do that.  If you want to see a location, you can go to Google Maps and show 
them or a kid can do it and put it up on the screen.  That instant access to 
information is great.  In the past, we would have to write the question down, find 
the answer, and bring it back the next day.  We may have never got back to some 
of those things.!
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   At Fresno Christian, a 5th/6th grade teacher also found the access to resources helpful 
when she shared the following during the focus group session,  
I think about half of my students have devices.  I think it really lends itself to 
spontaneity in the classroom.  If we are reading something and we don't 
understand a word, half the class says, ‘let's look it up’ and they all give their 
definitions.  Or, when we are studying ancient civilizations with an archeological 
dig, we can get on and see some images of what that looks like.  And then, they 
will volunteer those things.  It just brings an extra level of enthusiasm to the class.  
    Based on my observations, at Immanuel, the teachers and students began to move 
towards a paperless environment.  Students are becoming more organized because everything is 
posted online and available through the use of the mobile technology and cloud-based services.  
According to the teachers, students who are absent no longer have an excuse for not knowing the 
information that was covered on a particular day.  Also, the speed and efficiency of the day-to-
day classroom routines is being improved.   
    The following specific comments from the focus group illustrate this reality at School A.  
A high school Bible teacher said, “Notability is a good app for taking notes, scanning 
information and getting it to the students, paperlessly … it helps them keep track of everything 
that you have given them.  There are not papers floating around in some binder.”   A high school 
English teacher concurs with this when she said,  
I love that I am not in the copy room making copies all period.  I just spent five 
minutes of my prep period getting an entire unit scanned and getting it into their 
classes through Schoology in a folder.  It took me five minutes.  I am not copying 
and stapling, copying and stapling, to create packets.   No more excuses from 
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students.  I don’t have my packet.  I lost it.  I left it at home.  It is all right here. 
Every single thing is here.  It is here forever.  
She continued later in the interview to comment on speed by saying,  
The transitions in class are so fast.  I don’t know if you guys have noticed but it is 
like, we used to say get out a piece of paper and it would take five minutes to get 
out paper and pencil and now it is just like this [swiping her hand in the air.]  
They are there and it is quiet.  In transitional time, I bet I save 15 minutes in a 
day.  Maybe … a half hour? 
    Concerns.   
    The teachers and administrators also shared concerns about the use of mobile technology 
for classroom instruction during their interviews and focus groups.  I also heard some of these 
concerns from the teachers as I observed their classrooms.  The following evidence was reported 
regarding possible negative effects on student behavior and the impact on teaching practice in the 
classroom.  
    At Fresno Christian, where the secondary students are yet to get devices in their hands, 
the teachers are concerned about what that future may or may not look like in their classrooms.  
The chair of the math department said, “It is hard to envision what the next stage of the math 
program will look like when students have constant access to a device.  It is hard to do all of that 
dreaming until it is actually closer to a reality … it is difficult to plan right now while we are in 
this in-between stage.”  Furthermore, a high school English teacher said during the focus group,  
I have to confess that it makes me nervous.  This is my first year teaching high 
school here.  I have spent a feverish year creating everything.  I have very few 
students who have technology that they are willing to use.  So, I am looking at 
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possibly recreating everything that I spent a whole year creating. So, that makes 
me nervous … as a teacher, am I going to be able to use the devices everyday? 
Will the parents be frustrated with me if we don’t always use them?  That is the 
perspective I have been tossing around, as I think about going digital as a school. 
    The teachers at Fresno Christian were also concerned about classroom distraction.  As 
has been mentioned in a previous section, the administrators at Immanuel believe that the 
classroom management skills of the teacher are the key to the successful use of the mobile 
technology by students.  A junior high social studies teacher at Fresno Christian said, “And then 
I think to about the distraction.  You have some students that are not mature enough to handle 
technology in their hands and that is obviously a classroom dynamic that can be an issue as 
well.” 
   At Immanuel, where the devices are in the hands of the secondary students, the teachers 
were still concerned about classroom distraction but they have other concerns as well.  First, the 
administrators and teachers were working through policies regarding the regulation of student 
devices.   If the students own them, what can teachers/administrators do to regulate the apps that 
are available to the students?   “This has definitely brought in a few complications here and 
there,” said the principal at Immanuel.  The teachers also echoed this sentiment during the focus 
group session. 
   The teachers and administrators at Immanuel were also concerned about students 
becoming addicted to the devices and the lack of socialization by their students.  The principal 
said in his interview,  
For instance, our junior high kids were so addicted to it the first couple of months.  
It was in their face constantly instead of socializing.  They were not doing their 
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normal school routine.  During breaks and lunch, they were hovering around their 
iPads.  So, we had to have some discussions about that with our students. 
A junior high language arts teacher confirmed this reality and said,  
A negative thing with the iPads, especially for junior high, is having the 
technology in their hands also gives them access to games … This is a fight that 
constantly happens.  I really think at the junior high that they have an addiction to 
it.    
A high school English teacher summarized the concerns around addiction and lack of 
socialization in her question during the focus group.  She asked, “How do you get them (the 
students) to disconnect for 45 minutes a day when you have been asking them to connect for 8 
hours?” 
Summary 
   In this chapter, the findings have been presented that inform the answers to the research 
questions.  These findings have been grouped into themes that were discovered when analyzing 
the data from survey results, interviews, focus groups, classroom observations, and documents at 
each school site.  The themes are (a) administrative support, (b) technology factors, (c) 
professional development, (d) classroom environment, (e) teaching strategies, (f) classroom 
productivity, and (g) concerns.  In an effort to effectively answer the research questions, some 
themes have been applied to multiple research questions.  Some sources of data have been used 
more than other data sources, but all relevant information has been shared to further this research 
study.  Conclusions drawn from these findings will be shared in the final chapter. 
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Chapter 5 
Discussion 
Introduction 
This research study explored the connections between teachers and students using mobile 
technology in the classroom, system wide factors that promote successful implementation, and a 
teacher's technological pedagogical content knowledge (TPACK) on classroom instruction in 
two K-12 Christian schools in the Central Valley of California.  Data were used from school 
planning documents, online surveys, classroom observations, administrative interviews, and 
focus groups of the school staff to develop a greater understanding regarding the use of mobile 
technology for classroom instruction.  
In this chapter, I applied the themes discovered to the three research questions that guided 
this research study.  I also provided suggestions for future research and discuss the possible 
implications and conclusions that this study has on the field of educational technology.  
Research Question #1 
What system wide factors were reported and observed regarding the successful implementation 
of mobile computing technology use for classroom instruction? 
 When it comes to system wide factors, the themes of administrative leadership, 
technology factors, and professional development answer this research question.  From this 
research study, these themes focused on factors outside the classroom that need to be in place for 
effective implementation of mobile technology for classroom instruction.   
From the findings presented in chapter 4, administrative leadership must help (a) set and 
promote the vision; (b) secure and provide financial support; (c) provide organizational support 
and accountability; and (d) model the use of mobile technology for their staff and students.  At 
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both school sites, the mobile technology initiative has been mostly driven by the administration 
with limited buy-in at the beginning from the majority of the teachers.  Over time, the teacher 
buy-in has increased and the teachers and students are now using the mobile technology 
effectively in many classrooms.  As a result, administrative leadership has been a key factor at 
these schools.  It may be possible to implement such a radical change without administrative 
leadership, but as illustrated by some of the comments from administrators and teachers, they 
cannot imagine this possibility.  The principal at Fresno Christian said, “As far as 
implementation, administrators need to be patient and supportive … we have some teachers that 
are on board.  They are trying really hard.  They are really excited about it and we have others 
who are really hesitant.”   Because Fresno Christian did not have a device in the hands of every 
student yet, they were, understandably, a little behind Immanuel in implementation at the time of 
the study.  As devices became more prevalent in the classroom, I expect that they continued to 
move closer to their vision of enhancing the educational experience for all of their students. 
Furthermore, a research study of 21 middle schools that use a 1-to-1 computing 
environments for their students, concludes this need for effective administrative leadership as 
well (Bebell & O’Dwyer, 2010).  Consequently, this research study confirms previous findings 
by other researchers that effective implementation of technology for classroom instruction 
cannot be done without a high level of administrative leadership and support (Ertmer, 2005). 
When it comes to system wide technology factors, the infrastructure must be robust and 
consistently work for successful implementation.  For instance, when the necessary technology 
infrastructure was not available, not stable or just did not work, successful implementation of the 
mobile technology in the classroom suffered.  I witnessed some of these awkward moments as I 
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observed classrooms at both school sites.  I am reminded of the comment previously shared by a 
high school music teacher at Fresno Christian,  
On occasion, I think I have got all of the technology in line.  I hit play and nothing 
happens or it doesn't do what I expect.  And, it is at that point that I thought I was 
well prepared and it ends up becoming a problem for everyone in the classroom, 
including me. 
Consequently, the technology factors must be in place for teacher and students to use the mobile 
technology effectively. 
 Finally, as outlined in the previous question, professional development must be provided 
in a variety of ways for teachers if they are going to successfully implement mobile technology 
in the classroom.  The comments from teachers and administrators as presented in chapter 4 
demonstrate the need for professional development that is system wide, relevant, and 
differentiated to meet the individual needs of each teacher.   It needs to be collegial, informal, 
and non-threatening.  According to the online survey and their comments, not all of teachers at 
each school site have reached the center of the TPACK conceptual model when it comes to the 
integration of technology into classroom instruction.   But without pervasive, reflective, and 
ongoing professional development, each teacher will not grow in his or her skills in the 
technology, pedagogy or content knowledge.  The principal from Fresno Christian emphasized 
this when he said, “Professional development is another key system wide factor that must be in 
place for success.”   
Research Question #2 
How does the use of mobile computing technology for classroom instruction affect a teacher's 
technological pedagogical content knowledge (TPACK)? 
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 The second research question explores the connection between the TPACK conceptual 
model and how the use of mobile computing technology for classroom instruction advances or 
does not advance a teacher towards the center of the model that represents where technology 
skills, pedagogical skills, and content knowledge come together for a teacher.  As referenced 
earlier in the literature review, Mishra and Koehler (2006) assert that TPACK is what teachers 
must have to effectively integrate technology into their teaching practices (Mishra & Koehler, 
2006).  In fact, surveys, observation protocols, and interview questions have been developed to 
help understand the relationship between the three cognitive domains (technological, 
pedagogical, content) and effective teaching with technology (Desimone, 2009; Hofer et al., 
2008, 2010; Schmidt et al., 2009).  During this research study, the online survey, the observation 
protocol, and the interview questions were informed from the literature review.  These research 
tools were used to help ascertain the TPACK of the participating teachers at each school site.    
As reported in chapter 4, the data collected from the online survey showed growth in 
some areas.   But because of the small sample size, I believe that more evidence needs to be 
presented to make a definitive statement regarding how the use of mobile technology for 
classroom instruction affects a teacher’s TPACK.  The survey alone cannot do the job of 
answering the second research question. 
As a result, I believe that the participant responses during the focus group sessions 
regarding classroom management, professional development and teaching strategies are more 
helpful in furthering the understanding of this second research question.  Furthermore, my 
classroom observations supported these three themes and their connection to the conceptual 
model.  For instance, I was able to observe particular teachers grow in their technical skills, 
pedagogical skills, and content skills as I observed their classrooms over time.  Using the 
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classroom observation protocol found in Appendix D, I noted specific changes for individual 
teachers on my iPad while visiting their classrooms.  During the data analysis phase, I used this 
observational data on my iPad to triangulate with the comments shared by teachers during the 
focus group sessions. 
At both schools, there has been much attention given to the idea that the classroom 
management skills of the teacher are crucial to the use of mobile technology in the classroom.  If 
a teacher cannot manage his or her classroom effectively, the mobile technology can become a 
distraction.  According to literature, this is a pedagogical skill that needs to be improved if 
technology is to be used effectively in the classroom (Graham, 2011; Harris & Hofer, 2011).  As 
the superintendent at Immanuel said in his interview, “Well, at the end of the day, it is not a 
technology problem, it is a classroom management problem.”  Consequently, this statement 
affirms the need for teacher growth in more areas than just technology skills. 
In the area of professional development, the administrators and teachers were most 
excited when professional development was provided in an informal, collegial fashion.  They felt 
teachers training teachers was the most effective way to move individuals forward in their use 
of mobile technology for classroom instruction.  This type of professional development allows 
teachers to focus on the specific grade level or subject content, pedagogy, and/or technical skills 
that are necessary for effective instruction in their classroom.   This just in time training allowed 
each individual to gain skills in each of these TPACK domains.  The tech team idea at Fresno 
Christian was rooted in these concepts.  As previously illustrated in the literature review, these 
concepts of research based professional development have been articulated through a variety of 
studies (Andree, Darling-Hammond, Wei, Richardson, & Orphanos, 2009; Guskey & Yoon, 
2009; Killion & Crow, 2011).  As a result, the professional development reality at each school of 
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just in time, differentiated training supported the usefulness of the TPACK conceptual model in 
creating an environment for individual teacher growth when using mobile technology for 
classroom instruction. 
And finally, the variety of teaching strategies that were enhanced through the use of 
mobile technology affirms the TPACK conceptual model as well.  The use of mobile technology 
in the classroom has allowed the teachers to grow in their pedagogical strategies.  Whole 
group/direct instruction, small group instruction, student/teacher collaboration, and the 
differentiation of instruction have been facilitated through the use of mobile technology.  Based 
on the focus group comments and my observations in their classrooms, each teacher chose to 
take the time to experiment and grow in each of these areas over the time of the study.  Some 
grew more than others based on their individual skill levels.  They implemented these teaching 
strategies when they were most useful for their students based on particular content that they 
were teaching at any given time.  From the teacher comments shared in chapter 4, it is evident 
that all grade levels and subject areas were represented during this research study.   
Consequently, I believe that the use of mobile technology by the teachers in this study did 
positively affect the TPACK of the teachers.  The teachers have not all made it to the treasured 
center of the model but they have moved closer in each of the 3 domains.  Furthermore, I believe 
that TPACK is an appropriate conceptual model to use when investigating the skills and 
experiences necessary for effective use of mobile technology for classroom instruction. 
Research Question #3 
What factors regarding teaching practice were reported and observed? 
 To help answer this research question, the themes of classroom environment, teaching 
strategies, classroom productivity, and teacher concerns directly addressed this question.   As 
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described in chapter 4, the participants in this study shared a variety of anecdotes, both positive 
and negative, that have made an impact on teaching practices.  Overall, the comments were 
positive regarding the impact on teaching practices.  Since information is now, instantaneously at 
the student’s fingertips, the teacher’s role and the dynamics of classroom instruction changed at 
each school site.    
   Furthermore, students were more engaged, organized and informed regarding the learning 
goals in each classroom, especially at the secondary level based on teacher comments and 
classroom observations.  Students had better access to resources that met their individual 
learning needs.  Collaboration between students continued to happen and time was saved during 
classroom transitions.  Teacher communication with parents and students increased through of 
the use of mobile technology.  A high school math teacher illustrated these changes by saying, 
An experiment I did this year was in my Calculus class … I had them [the 
students] collaborate this year and use Google docs to create the journals.  I have 
really terrible handwriting and it is very slow and painful, so I usually don’t give 
them valuable feedback … But, in Google docs, because there were fewer 
journals and I could type the comments using the comment system on the side, I 
was able to give them better feedback this year. 
The staff at each school site had a few concerns that have not supported their teaching 
practice, but overall, the use of mobile technology has had a positive effect on teaching practice 
at each school site.  I have also observed these positive changes in teaching practice during my 
classroom observations.   Technologies planning documents and information provided to parents 
at each school site have reflected the desired, positive changes to teaching practice as well. 
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Implications 
Because of the qualitative nature and the specific context of this research study, concrete 
comparisons or recommendations cannot be made.  The results cannot be generalized to other 
schools, private or public.  This study only describes the perceived reality that exists at two, K-
12 Christian schools in the Central Valley of California.  
 Based on the perceived reality during the time of the study, mobile technology at the two 
schools allowed teachers and students to be more productive.  Access to resources along with 
ability to have a paperless, better-organized classroom environment was a great benefit to all 
involved.  The speed and efficiency of the day-to-day learning routines in the junior high and 
high school classrooms made a big difference as well.  The students were definitely beginning to 
understand the systems in place and how to use them effectively with the use of their mobile 
technology.   
When I started this study, I expected to see many examples of constructivist teaching 
practices at these schools.  I had hoped to see many project based and/or problem based student 
activities in the classroom.  This expectation was based on my previous 20 plus years of 
experience with technology integration in the K-12 classroom as well as my understanding of the 
current body of literature in educational technology.   Unfortunately, I did not witness these 
teaching practices.  This reality may develop at each school site in the future but at the time of 
this study, these types of teaching practices could not be clearly documented. 
At the time of the study, Fresno Christian was, understandably, behind in the 
implementation of BYOD at the grades, 7-12.  As devices become more prevalent in the 
classroom, I predict that they will move closer to their vision of enhancing the educational 
experience for all of their students.  I believe the conclusions and implications in this research 
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study will inform the two school sites as they continue their implementation of mobile 
technology in the classroom.!
On the other hand, this research study can also inform practitioners in the field of 
educational technology.  This study can definitely help schools understand the level of 
commitment needed by individuals as well as resources that are needed to successfully 
implement the use of mobile technology in the classroom.  As described previously in this 
chapter, the study supports the TPACK conceptual model and the application of the model to the 
development of teacher skills necessary for technology integration.  The study also may help 
other educators develop professional development plans, structures, and activities for their staff 
as they implement mobile technology initiatives. 
Furthermore, this study can help prepare teachers for the types of teaching practices that 
may be enhanced in their classrooms.  This study can inform educators, especially at Christian 
schools, regarding the possible concerns that may be just around the corner as they implement 
the use of mobile technology at their school site.  Finally, the study has given me insight and will 
help me professionally in my work with K-12 teachers, both in pre-service and professional 
development settings, as well as my work with fellow university professors. 
Suggestions for Future Research 
 Reflecting back on this study, I believe that future research needs to be completed in 
three main areas.  These areas are: (a) the use of mobile technology and the connection to student 
achievement; (b) technology addiction; and (c) the lack of socialization by teenagers who use 
mobile technologies.  I am sure that there are others but this research especially points to these 
three areas. 
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First, as mobile computing technology becomes ubiquitous in schools, especially at the 
secondary level, studies need to be designed that accurately measure the possible correlations of 
the use of the mobile technology to student achievement in the classroom.  This study focused on 
teacher practice and teacher professional development.  It does not provide answers to questions 
regarding student achievement.  A recent study did find some positive correlations between a 1-
to-1 computing environments and student achievement in the junior high schools that it studied.  
This study calls for more research work in this area as well (Bebell & O’Dwyer, 2010).  
Secondly, the use of mobile technology can be addictive to teenagers, especially games.   
They can be so engrossed and/or distracted by the use of the technology that they miss out on the 
reality around them.  Their ability to learn effectively could be diminished, instead of enhanced, 
by years and years of use.  In fact, in the case of Christian schools, student spiritual formation 
could be affected by constant video game use.  A research study soon to be published in the 
International Journal for the Psychology of Religion of 56 undergraduate students in Canada 
found “that playing video games reduces a sense of the numinous, i.e., the feeling that there is a 
force out there beyond ourselves and the physical world (Burris & Dow, 2014, p. 2).” In fact, I 
have observed this trait in my own teenage son who uses mobile technology in the classroom and 
thoroughly enjoys playing games on his iPad and the computer.  From my perspective, future 
study needs to be done in this area if we are to responsibly guide the teenagers in our classrooms 
and homes. 
And finally, a lack of traditional socialization by teenagers needs to continue to be 
studied as well.  As you can see from the comments from teachers in this study, addiction and 
lack of socialization are real concerns in the 21st century classroom.  Well meaning adults have 
encouraged the use of mobile technology in the classroom.  But, without further study, educators 
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cannot determine if the negative socialization effect on our children may far outweigh the 
educational benefits to our students.  On the other hand, the use of mobile technology, social 
media, etc., might lead to a completely different type of positive connection between humans in 
the future?  No one definitely knows at this point.  Because the spiritual development of students 
is important to Christian schools (Harrison & Allen, 2013), lack of socialization might be 
especially concerning to Christian school administrators, teachers, and parents.  In my opinion, 
balance is the key but keeping this balance may be difficult without encouraging specific 
practices and strategies in the classroom and at home.  Qualitative research studies need to be 
developed to explore this area.  As a high school English teacher at Immanuel asked, “How do 
you get them (the students) to disconnect for 45 minutes a day when you have been asking them 
to connect for 8 hours?”!
Conclusion 
When Steve Jobs, the co-founder of Apple Computers, announced the coming release of 
the Apple iPad on March 12th, 2010, individuals across the world paid attention.  Mobile 
technology had existed for many years, but Jobs predicted that this would the first mobile 
technology that would be massively accepted and used across cultures and industries.  Almost 
overnight, his prediction has come true.  Apple invented a whole new market that did not even 
exist a few short years ago.   
At almost the same time, I started my academic journey towards this dissertation.  I had 
no idea that I would have the privilege to document the successful implementation of mobile 
technology at two Christian schools in the Central Valley of California.  I am extremely thankful 
for this opportunity to study this ongoing development in our society and schools.  I believe that 
this research study will be useful in informing the field of educational technology.  Specifically, 
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this study along with future studies will continue to inform educators and improve the effective 
use of mobile technology for classroom instruction.   
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Appendix A – Letter of Consent 
Dear Teacher: 
During the 2011-12 school year, I will be conducting a research study for the purpose of 
documenting the transformation of classroom instruction at Immanuel Christian Schools through 
the use of the iPad by teachers.  The study will measure the impact on classroom instruction and 
student engagement.  Along with this, the attributes of professional development and support that 
lead to teacher success will be studied. 
 
The reason for writing this letter is to outline the details and requirements of the study.  
Completion of the study will take place over the rest of the 2011-12 school year.  The research 
will take place in your classroom on regular attendance days if you volunteer to participate. Your 
students will not be affected in any adverse way.  Your classroom will be periodically observed.  
All data collected will be anonymous. The data will be kept secure and destroyed one year after 
the presentation of this study. 
 
Permission from Immanuel School and parental consent will be obtained prior to 
conducting this study. Consent forms will be sent home.  These consent forms will outline how 
students will be impacted by this research. If you choose to participate, you will need to collect 
these forms from your students.  The researcher will collect the consent forms when the study 
begins.  If a student chooses not to participate, the student will need to be temporarily excused 
from class during classroom observations.  Observations will be no more than 15 minutes in 
length. 
 
Along with classroom observations, all participating teachers will fill out short online 
surveys periodically and attend at least one focus group session towards the end of the school 
year.  The information from the surveys and focus group sessions will be used to triangulate the 
data collected through classroom observation.  
  
Your participation in this study is very important.  Please sign and date below if you wish 
to participate in this study.  If you have any questions regarding your student’s participation in 
this study feel free to call me at Fresno Pacific University (559) 453-3670. Thank you. 
       
Sincerely, 
     
Matt Gehrett 
Executive Director, Continuing Education 
Fresno Pacific University 
 
_______________________________________   ______________________  
Participant Name (Please Print)      Email Address 
________________________________________   ______________________  
Signature of Parent       Date  
________________________________________   ______________________  
Signature of Researcher       Date
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Appendix)B)–)IRB)Approval)from)Fresno)Pacific)University)
)
 
 
October 11, 2011 
  
Matt, 
  
The IRB has approved your proposal numbered 1112.23.  Data collection may now begin.  Please be advised, 
however, of the following stipulations of approval. 
  
·               FPU IRB approval for proposal 1112.23 expires one year from the date of approval.  If data 
collection should need to take place after 10/18/11, you will need to submit a “Research Project 
Continuation” form (available on the FPU website). 
  
·               If you decide to make any changes in your study, you must submit those changes to the IRB 
within three (3) working days and wait for approval by the IRB before you implement them (i.e., 
changes in the study’s methodology, investigator, consent forms, etc.). 
  
·               If any unanticipated risks or new information that may impact the risks and/or benefits to study 
participants arise, you must report them to the IRB within three (3) working days and wait for 
their approval by the IRB before continuing with your study. 
  
·               If any serious and unexpected adverse event occurs, it must be reported to the IRB within 
twenty-four (24) hours.  Less serious adverse events must be reported to the IRB within three (3) 
working days. 
  
The IRB maintains the authority to terminate or suspend approval of research that is not being conducted in 
accordance with the proposal approved by the IRB or that has been associated with unexpected serious harm to 
subjects. 
  
Please keep a copy of this e-mail, as well as its attachment, for your records.  Should you have any questions or 
concerns, please do not hesitate to contact me.  I can be reached at (559) 453-7186 or at IRB@fresno.edu. 
 
 
Jim Ave 
Chair, Institutional Review Board 
Fresno Pacific University!
!
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May 22, 2012 
Matt, 
You can continue your study at FCS using the same IRB approval. 
 
Jim Ave 
Chair, Institutional Review Board 
Fresno Pacific University 
 
 
 
From: Matt Gehrett <mgehrett@fresno.edu> 
To: Jim Ave <jimave@fresno.edu> 
Subject: Fwd: Research 
 
Jim, 
 
Here is the approval from Fresno Christian School to do research like I am doing at Immanuel.  I will use the 
same research questions, permission forms and procedures as I submitted for Immanuel during the 2012-2013 
school year.  What else do you need from me to start doing research at Fresno Christian?    Also, I would like to 
extend the permission on Immanuel to the next school year as well.   Let me know ASAP since I do my first 
training at Fresno Christian on Tuesday.  Thanks, 
 
Matt Gehrett ....... mgehrett@fresno.edu 
Executive Director, Continuing Education 
Fresno Pacific University!
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9/3/13 
  
Dear Matt, 
  
The IRB has approved the continuation of IRB proposal numbered 1112.23 with the changes indicated in the 
Research Project Continuation Form submitted on August 29, 2013.  Data collection may continue.  Please be 
advised, however, of the following stipulations of continuation. 
  
·               FPU IRB approval for proposal 1112.23 expires one year from the date of approval.  If data 
collection should need to take place after 9/3/14 you will need to submit another “Research 
Project Continuation” form (available on the FPU website). 
  
·               If you decide to make any changes in your study, you must submit those changes to the IRB 
within three (3) working days and wait for approval by the IRB before you implement them (i.e., 
changes in the study’s methodology, investigator, consent forms, etc.). 
  
·               If any unanticipated risks or new information that may impact the risks and/or benefits to study 
participants arise, you must report them to the IRB within three (3) working days and wait for 
their approval by the IRB before continuing with your study. 
  
·               If any serious and unexpected adverse event occurs, it must be reported to the IRB within 
twenty-four (24) hours.  Less serious adverse events must be reported to the IRB within three (3) 
working days. 
  
The IRB maintains the authority to terminate or suspend approval of research that is not being conducted in 
accordance with the proposal approved by the IRB or that has been associated with unexpected serious harm to 
subjects. 
  
Please keep a copy of this e-mail for your records.  Should you have any questions or concerns, please do not 
hesitate to contact me.  I can be reached at IRB@fresno.edu. 
  
Jim Ave, Ph., D., ATC 
Chair, Institutional Review Board 
Fresno Pacific University
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Appendix	  D	  –	  Classroom	  Observation	  Protocol	  
 
 Technology Integration Observation Instrument  
Observer         Teacher      Date  
Grade Level(s)         Subject Area(s)  
Primary Learning Goals  
Directions: We have tried to key the components of this instrument to different aspects of teachers’ knowledge for technology 
integration. Please note, however, that the instrument is not designed to assess this knowledge directly. It is designed to focus 
upon the use of technology integration knowledge in observable teaching. Please record the key curriculum topics addressed, 
instructional strategies/learning activities observed, and digital and non-digital technologies used by the teacher and/or 
students in the lesson.  
What, if anything, do you know about influences upon what you have observed in this lesson? Examples might include 
students’ learning needs, preferences, and challenges; access to technologies; cultural, language and/or socioeconomic 
factors.  
1 Computer-based (e.g., software, Web-based resources, video or audio recorder, document camera, calculator) 2 Not 
computer-based (e.g., overhead projector, textbook, whiteboard, pen/pencil/marker)  
Curriculum Topic  Key Instructional Strategies/Learning Activities  Digital1 & Non-Digital2 Technologies  
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Technology Integration Observation Instrument3i  
Directions: Referring to the notes you made on the previous page, including your responses to the question about influences, 
please complete the following rubric, considering the lesson as a whole.  
Adapted from: Harris, J., Grandgenett, N., & Hofer, M. (2010). Testing a TPACK-based technology integration assessment instrument. In 
C. D. Maddux, D. Gibson, & B. Dodge (Eds.). Research highlights in technology and teacher education 2010 (pp. xx-xx). Chesapeake, VA: 
Society for Information Technology and Teacher Education (SITE).  
 “Technology Integration Observation Instrument” by Judi Harris, Neal Grandgenett & Mark Hofer is licensed under a Creative Commons Attribution-
Noncommercial-No Derivative Works 3.0 United States License.  
 4  3  2  1  
Curriculum Goals & 
Technologies (Matching 
technology to curriculum)  
Technologies used in the 
lesson are strongly aligned 
with one or more curriculum 
goals.  
Technologies used in the 
lesson are aligned with one 
or more curriculum goals.  
Technologies used in the 
lesson are partially aligned 
with one or more curriculum 
goals.  
Technologies used in the lesson are 
not aligned with one or more 
curriculum goals.  
Instructional Strategies & 
Technologies (Matching 
technology to instructional 
strategies)  
Technology use optimally 
supports instructional 
strategies.  
Technology use supports 
instructional strategies.  
Technology use minimally 
supports instructional 
strategies.  
Technology use does not support 
instructional strategies.  
Technology Selection(s)  Technology selection(s) are  Technology selection(s) are  Technology selection(s) are  Technology selection(s) are 
inappropriate, given  
(Matching technology to  exemplary, given  appropriate, but not  marginally  curriculum goal(s) and  
both curriculum and  curriculum goal(s)  exemplary, given  appropriate, given  instructional strategies.  
instructional strategies)  and instructional strategies.  curriculum goal(s) and 
instructional strategies.  
curriculum goal(s) and 
instructional strategies.  
 
“Fit” (Considering  curriculum, 
pedagogy and technology all 
together)  
Curriculum, instructional 
strategies and technology fit 
together strongly within the 
lesson.  
Curriculum, instructional 
strategies and technology fit 
together within the lesson.  
Curriculum, instructional 
strategies and technology fit 
together somewhat within 
the lesson.  
Curriculum, instructional strategies 
and technology do not fit together 
within the lesson.  	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Appendix E – Focus Group and Interview Guide Questions 
 
Teacher Questions 
 
1. How do you select technologies to use in your classroom that enhance what you teach, 
how you teach and what students learn?   
 
2. How do you choose technologies that enhance the content for a lesson?  
 
3. How do you use strategies that combine content, technologies and teaching approaches 
that you learned about in professional development in my classroom? 
 
4. How do you teach lessons that appropriately combine literacy, technologies and teaching 
approaches? 
 
5. How do you teach lessons that appropriately combine social studies, technologies and 
teaching approaches? 
 
6. How do you teach lessons that appropriately combine mathematics, technologies and 
teaching approaches? 
 
7. How do you teach lessons that appropriately combine science, technologies and teaching 
approaches? 
 
8. What factors have contributed to your effective use of technology in the classroom? 
 
9. Describe your best professional development experience. 
 
Specific Administrator Questions 
 
1. How do you provide leadership in helping others to coordinate the use of content, 
technologies and teaching approaches at your school and/or district? 
 
2. What financial resources have your school and/or district provided to support the 
integration of technology into the classroom? 
 
3. How have your teachers used strategies that combine content, technologies and teaching 
approaches that they learned about in professional development at your school and/or 
district? 
 
4. What system wide factors have contributed to your teacher’s effective use of technology 
in the classroom? 
 
5. Describe the best professional development experience for your school and/or district? 
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Appendix F – Immanuel Documents 
 
GROWTH AREA: 
1. Implement the use of classroom technology throughout the curriculum. 
 
Rationale: To meet the educational needs of all 21st century students. 
   To prepare our students for an ever-changing future that will involve technology. 
SLO’s Addressed: 
• Develop problem-solving skills: gather, organize, reason, integrate, and disseminate information. 
• Become self-directed, life-long learners. 
• Become quality producers who develop, create, support, and complete intellectual, artistic, practical, 
technological, and physical works. 
 
Action Steps Personnel Responsible Resources Timeline 
Report of 
Progress Follow-Up 
1. iPads used in 
classroom 
instruction 
2. Video Conferencing 
3. Online learning 
4. iPads used by 
students 
- iBook 
Textbooks 
- Interfacing 
 
1. Administration 
2. Curriculum Committee 
3. Faculty 
4. Director of Technology 
 
 
• Staff Development Days 
• Staff and administration 
training in technology 
and classroom 
implementation of 
technology 
• Fresno Pacific 
University 
• Staff and administration 
attend workshops and 
seminars for technology 
integration 
• Technology Consultants 
• Funding: Title II funds 
through Kings Canyon 
Unified, budget as 
needed 
• Year One (11-12): 
iPad training for 
teachers and Video 
Conferencing for 
students 
• Year Two (12-13): 
Begin 
implementation of 
iBook Textbooks  
• Year Three (13-
14): iPads used by 
high school 
students and online 
learning 
• Year Four (14-15): 
Video interfacing 
• Year Five (15-16): 
Evaluation of 
progress 
• Outcome: 
technology 
integration in 
classroom 
• Staff 
Developments 
• Notes from 
staff and 
administration 
meetings 
• Superintendent
/High School 
Principal 
• Director of 
Academics & 
Counseling 
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iPad Information Packet for Parents 
 
Why the iPad?  
 
After extensive research and testing, Immanuel Schools concluded that the iPad is the best and most comprehensive 
device for 1:1 education at Immanuel Schools. Reasons for this choice include the following:  
• iPad programs adopted by schools around the country support the device’s usability.  
• The iPad is an always-on learning tool, ready for immediate use at the press of a button.  
• Teachers can provide a unified set of instructions for iPad use.  
• Teachers and students can provide basic trouble shooting for one another due to their familiarity with the device.  
• Many educational apps and textbooks are available through Apple.  
• The Apple App Store has a stringent review process for apps, which promotes their safety, security, and reliability.  
• The iPad has a nine-hour charged battery life, so teachers and students can use the iPad throughout the school 
day.  
• Students can collaborate on projects from home using Face Time.  
• Using classroom Apple TVs, students can use AirPlay to wirelessly share their work, and teachers can project their 
content for all students to see and experience.  
 
iPads enhance classroom instruction by allowing students to do the following:  
• Collaborate in Internet research in class, allowing students to delve deeper into topics.  
• Provide instant feedback to teachers on how well students are learning (instant polls, quizzes, etc.)  
• Utilize educational apps, allowing more student engagement and comprehension.  
• Learn how to use apps as students synthesize content and create their own learning and classroom projects.  
• Create presentations that can be shared from the iPad to the entire classroom.  
• Learn how to digitally annotate and practice active reading.  
• Benefit from hearing material read aloud on the iPad, increasing comprehension for some students.  
• Record audio or video of lectures for reference at home.  
• Take and edit pictures to be used in presentations.  
• Benefit from the digital organization tools on the iPad.  
• Access daily announcements and news feeds directly on the iPad throughout the day.  
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Immanuel Schools iPad Program FAQ’s 
!
 
Q: May I use another device for school in place of the iPad?  
A: No. Please refer to Why the iPad page. 
 
Q:  Do we need Wi-Fi in our home? 
A: iPads communicate through the Internet using Wi-Fi; however some iPad apps will work offline. Wi-Fi is not mandatory 
for the home, but students will be required to connect on a regular basis. If you do have wireless Internet it will make life a 
little easier. For example, wireless Internet access will allow students to do research at home as well email back and forth 
with their teachers. If students don’t have Wi-Fi access at home, they will still be able to get on the Internet at school and 
at many businesses like Starbucks, Panera Bread Company, or McDonalds restaurants. Also, many public buildings, such 
as libraries, have free wireless access available.  
 
Q: I understand that students will need access to an iTunes account to use the iPad. Can my student use our 
family Apple ID account?  
A: It is possible to set up an iTunes account that does not have a credit card attached to it. While a credit card is required 
to establish an Apple ID, the credit card information may be immediately removed once the Apple ID account is created. It 
may be replaced with an iTunes gift card balance, providing parents with management over expenses. Once the value of 
the gift card has been exhausted, no further purchases can be made until another gift card is added. Parents who are 
concerned about their son or daughter using a personal Apple ID should consider requiring their child to share his/her 
password with them. Finally, parental restrictions can be set on the iPad to prevent installation and/or use of certain apps, 
music, and podcasts.  
 
Q: How will the safety of online content be restricted?  
A: Please refer to the security information included in this packet.  
 
Q: Will Immanuel’s wireless system have the necessary bandwidth to handle a 1:1 iPad program?  
A: Yes, we anticipate no problems with our Wi-Fi network. Immanuel has invested extensive time and energy in designing 
a Wi-Fi network that will address the expectations of our students and faculty.  
 
Q: How is student work on the iPad backed up?  
A: Documents and other information saved to the iPad will be backed up to DropBox and iCloud. Students can also back 
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up their iPads to their computers. Students will be trained on proper file management and backup methods.  
 
Q: What training will the school provide for parents and students on iPad use and maintenance?  
A: With Immanuel’s iTech Academy, opportunities will be provided throughout the year for parents and students to 
become familiar with educational uses of their iPads. There will be instruction on how to setup their iPad, how to maintain 
it, and some of the basics on using the iPad for class-related activities. Most students will quickly become familiar with 
their device. Part of becoming a responsible user of technology is knowing how to care for the device, including 
downloading, installing, using, and uninstalling applications.  
 
Q: Is there a required list of apps and textbooks my student should have?  
A: There will be general apps needed across the board for all classes. In addition there will be a list of apps and textbooks 
required for specific classes, provided prior to the start of the school year.  
 
Q: Will the students be able to charge their iPads at school?  
A: The iPad has a battery life of between 8 to 9 hours. Because of limited access to a power source, students should 
come to school with their device fully charged each day. If a student needs to charge the battery, the classroom teacher 
may be able to provide space for this.  
 
Q: What will happen if my student forgets to bring the iPad to school?  
A: Students are expected to be prepared to participate in each day’s class discussions and activities. As such, iPads must 
be brought to school each day in a fully charged condition. Failure to bring the iPad to school will impact a student’s 
performance, much like forgetting to bring in a book, paper, pen or pencil.  
 
Q: Will all textbooks be digital?  
A: No. As yet, not all textbooks are offered in a digital format. However, as the textbook industry keeps pace with 
technology, more resources will become available. We will continue to transition to fully interactive electronic textbooks in 
a thoughtful manner to make sure our students are using the best learning resources. Immanuel Schools will continue to 
select the best materials available for our students.  
 
Q: What if I have questions that aren’t answered here?  
A: Please ask. We welcome input from parents, students, and staff—we can’t think of everything and we’re truly open to 
and grateful for constructive criticism. Please email <cangelo@immanuelschools.com> if you have questions or concerns. 
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Appendix G – Fresno Christian Documents 
 
FCS Technology • Schoolwide Goals 
Brainstorming Session • August 7, 2013 
Bible 
1.  students will use voicethread to record inner thoughts of Bible characters for Old 
Testament (Goal 2) 
2.  students will type their recollection of their memory verse as the teacher checks for 
corrections  (Goal 1, Goal 3) 
3.  JH Bible:  Students collaborate on writing a play. (Must have gmail account for 
school.) Use Google Drive. (GOAL 2). 
4.  teachers will collaborate on reflection questions related to the verse of the week, 
writing prompts, or quiz questions prior to assigned verses and subjects  (Goal 4). 
Elementary (K-3)  
Familiarize students with computer vocabulary and basic use of keyboard and functions. 
(goal 1) 
Students will collaborate by use of sharing a computer with hands-on application. (goal 
2) 
 
Student Use of Technology in Classroom 
K-1 Students have access to 2 in class iPads 
○ Apps for sounds, letters and numbers that relate to the CA State 
Standards. 
■ The use of apps in the classroom promotes the transition into digital 
society at a young age. 
Elementary (4-6) 
 
1. Fourth grade: send home a step by step guide for parents to help set up a google 
account.  Students then must write out ONE science project together.  Share with 
teacher to tweak details. (goal 3)  
Weimer: Recently our 4th grade Science projects have been done in pairs.  Doing their 
work on Google Docs would allow the students to "co-collaborate" (with their parents) 
on their projects.  Matching fonts and sizes and seamless inclusion of all sections are 
advantages that they would realize from doing this in this way. 
 
2. Fifth/Sixth Grade Social Studies: using Google Drawing, students collaborate in small 
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groups to design and create time machines for travel to ancient civilizations (Goals 1 
and 2) 
 
Fine Arts 
1. Have students collaborate in small groups to create a Google Draw document. Each 
student will contribute three shapes of various colors. (GOAL 1, GOAL 2) 
2. Students develop own fitness strength programs. Students create their own docs in 
Drive rather than turn in a paper copy. They will use teacher-created fillable forms for 
some parts of their projects. (1,3) 
3.students use free fitness apps for their smart phones that they will use to track their 
own progress. (1) 
4. students create exercise videos & post to class youtube channel to demonstrate and 
analyze technique (1,2,3) 
 
Humanities 
High School History & English 
Collaboration Between Students and Teachers, Collaboration Between Teachers 
(Goal 2 & 4) 
○ Economics Fair Project requires collaboration between students and 
teacher creating budgets, documents, and powerpoint presentations using 
Google Drive Apps. 
■ Students must share with their partner and teacher. 
7th Grade World History:  
Students do projects in class. They are split into groups and each group is assigned a 
section of the worksheet to complete. Then, students use the iPad to show the rest of 
their classmates their completed section of the worksheet. This allows students to both 
practice their technology skills on group projects and also practice their presentation 
skills in front of the class.  
English: Goals 1 and 2 
 • Have students work in groups of 3-5 to create a model of the stage scenery for 
a play they are reading--thinking of Our Town specifically. 
Math and Science 
Have students share a document where they are writing collaboratively a rap that 
describes the inner workings of the cell.  (goal 2) 
Collaborate AP Calculus journals shared over Google Docs (GOAL 1, GOAL 2) 
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Fresno Christian Schools 
Technology Training Sessions Overview 
Focus 
This year’s technology training sessions will focus on two areas: 
 
● Google Apps for Education 
● Apple iOS in the Classroom 
 
Last year’s training sessions primarily served as an introduction to various technologies. 
This year’s sessions will provide hands-on support as we begin integrating these 
technologies into our classrooms. 
Goals 
The FCS Technology Leadership Team—using the ISTE National Educational 
Standards for Technology for Teachers (NETS•T) as a guide—have established the 
following four schoolwide goals for technology integration: 
 
1. Student use of technology in the classroom 
2. Collaboration among students 
3. Collaboration between students and teachers 
4. Collaboration among teachers 
 
The purpose of these four categories is to help teachers develop a framework that 
places an emphasis on (1) students using technology in the classroom and (2) students 
benefitting directly from teacher use of technology. 
Format 
During the training sessions, division teams will collaborate on self-directed projects. 
The projects—to be selected in advance of each training session by the members of the 
division—must relate to one or more of the goals specified above. 
 
The division chair is responsible for communicating the details of the project (including 
goals addressed and support needed) by completing the Technology Training Signup 
Form. 
 
The FCS Technology Leadership Team will provide project-related support during the 
training session.  
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Expectations 
Each division will attend a minimum of four training sessions. All members of the 
division are expected to attend. If a division member cannot attend one of the sessions, 
the division chair is responsible for ensuring that the absent member contributes to the 
project worked on during that session. 
Reflection 
In each half day inservice following the end of a quarter, teachers will meet in Reflection 
Teams (consisting of teachers and staff members from different grade levels and 
divisions) to share and reflect on their use of technology in the classroom. 
 
In preparation for this quarterly meeting, teachers will reflect individually by completing 
the Schoolwide Technology Goals Reflection Form. 
Calendar 
For a list of sessions, refer to the Technology Training Calendar • 2013-2014. 
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Technology Team Meeting 
January 13, 2014  3:10 PM 
Progress report on BYOD preparations 
Establishing requirements for this semester's technology training sessions 
• Two issues to address during training: 
• Facility with the technology itself 
• Understanding of how to teach, learn, and collaborate with the technology 
•  
• Technology teams will meet on every Tuesday for which there is not a K-12 or 7-12 staff 
meeting. The meetings will run from 7:00-7:45 am at a location to be announced by the 
technology leader. Bring your laptop and tablet. 
• List of dates 
• The principal will communicate this requirement at Wednesday’s half day 
inservice during the whole group meeting time 
• The technology team (led here by Teacher A) will spend a few minutes 
establishing the need for meeting, “selling” the program, casting vision for the 
training sessions, etc. 
Support needed from David and Mike for technology training sessions 
• Math/Science needs a little backup muscle to convince those a little slow on the 
“bandwagon” that this is worth the time and energy. 
• Arts and Athletics likely ought to understand the projectors, sound, etc interface 
practical, real time use of basics in every arena. 
• Converse with ELT about online textbook. 
Ideas for improving communication, enthusiasm, and inclusion with staff for tech-
related things 
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Technology Team Meeting (Asynchronous) 
January 21-24, 2014 
Agenda 
1. Discuss, in general, meeting content for BYOD Parent Information Nights 
2. Decide on the number and frequency of BYOD Parent Information Nights 
3. Decide on the best location for BYOD Parent Information Nights 
4. Propose a window of dates for our first BYOD Parent Information Night 
5. Is there a particular day of the week that should be favored or avoided for BYOD 
Parent Information Nights? 
6. Contribute additional comments and questions related to our BYOD Parent 
Information Nights 
Question 1 (Meeting Content) 
List (preferably with bullet-list format in general, broad categories) what you think we 
should include in BYOD Parent Information Nights. In other words, what information, 
activities and/or themes would be helpful for parents? 
Teacher A!
• Google Apps for Education 
• How we are training the teachers and students 
• Why are we requiring BYOD 
Teacher B 
• Build confidence in how the program will be used 
• safety measures and accountability that will instated 
• (Like covenant eyes there is a program for families that we might suggest for 
those interested or concerned for ease of access in no trusted students.)  
• Demonstration of some content areas using tech 
• digital Textbook demo (gain support for the new class fees) 
• Technology standards that will be implemented into our educational programs.  
• Logistics  
Teacher C 
• What is a device?  
• How will they stay working all day? 
• Why are we headed in this direction? 
• Which classes will be device oriented?  and which ones not? 
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Teacher D 
• What devices students are allowed to bring? And if parents find something that is 
more reasonable for their budget, will it be ok for them to bring a different device 
than the one’s listed? 
• How will using technology in the classroom enhance the students educational 
experience? 
• Safety measures and accountability for students having internet access 
throughout the day 
Question 2 (Number, Frequency) 
How many BYOD Parent Information Nights should we have this semester? How often 
should they occur? 
Teacher A!
• I like what Teacher B. said. The early May could be during the week before 
school starts.  
Teacher B!
1 prior to easter break, one early may.  another  the first of August 
Teacher C!
* I agree with Teacher B 
Question 3 (Location) 
Where on campus should we host the BYOD Parent Information Nights? (At this point, 
don’t worry about practical room availability; I’ll discuss that with Brenda Warkentin after 
we discuss ideal options.) 
Teacher A!
• Wherever we can model the devices with an AppleTV.  
Teacher B!
Music Suite works well.  JJ room, too 
Teacher C!
Any location that can facilitate using the Apple TV. JJ room seems good 
Question 4 (Window of Dates) 
When, approximately, should our first BYOD Parent Information Night be held? (For 
example, “First week in February,” or “March 10-14”) 
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Teacher A!
• Sometime this semester. Early so Parents can get excited and onboard with 
BYOD 
Teacher B!
April 1 
May 1 
August 1 
Teacher C!
I believe the first of every month as well. The earlier the better. 
Question 5 (Day of the Week) 
Should we aim for (or avoid) a particular day of the week? (For example, would 
Mondays be a great day for one reason or another? Would Fridays be a terrible day?) 
Teacher A!
• I would not be able to show up on Wednesday nights.  
• We should check to see what is going on at the church on certain nights too to 
see if the campus will be crowded. 
Teacher B!
I don’t think it matters if there are options 
Teacher C!
Offering different options would be good. It will give parents a choice. 
Question 6 (Additional Questions) 
Do you have additional comments or questions related to our BYOD Parent Information 
Nights? Share them here. 
Teacher A!
• I agree that all of the information should be given prior to a Parent Night !
Teacher B!
If all the info is available prior, the meetings may be seen as optional by some.  Is there 
a desire to create a community experience or is it straight information upload. 
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Dear Parents, 
In August 2014 Fresno Christian Schools will launch a Bring Your Own Device 
(BYOD) program for students in grades 5-12. Under this program, parents will be 
required to supply their students with a device for daily school use. The launching 
of the BYOD program will allow us to more effectively pursue our vision for 
technology at Fresno Christian: 
Students using technology to create and collaborate to accomplish things 
not previously possible 
The FCS Technology Leadership Team has identified a group of devices which 
will allow students full participation in classroom activities. These devices are 
described on the Approved Devices list (attached). 
We are excited to announce that beginning in January 2014, students in grades 
5-12 will have the option of bringing their own laptop or tablet for daily use, 
provided that the device is on the approved list. 
To facilitate a smooth transition to BYOD, in January we will begin sharing the 
following: 
• School policies regarding acceptable use (inside and outside of the 
classroom) 
• Information about online safety for students (on campus and at home) 
• School measures taken to prevent theft 
• Details regarding a rent-to-own policy for families who cannot afford the 
upfront cost 
• Information about support available to students receiving tuition assistance 
• Dates, times, and agenda details for Parent Information Nights 
• Informational letters and brochures 
• Sample BYOD lessons, activities, and projects 
 
We look forward to partnering with you as we take this exciting next step in our 
journey as a school. If you have any questions or comments, please let us know. 
Todd Bennett, K-12 Principal, tbennett@fresnochristian.com   
David Martens, Director of Technology, dmartens@fresnochristian.com  
Michael Fenton, Mathematics and Science Division Chair,  
mfenton@fresnochristian.com 
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FCS Technology Training 
Project Ideas 
 
Hi there! 
 
Not sure about what to work on in your next technology training session? First, remember that the emphasis of all our efforts is: 
 
● Students using technology (rather than students watching teachers use technology) 
● Students using technology to create (rather than simply to consume) 
● Students using technology to collaborate (rather than working in isolation) 
● Students using technology to do something that would otherwise not be possible 
 
With that in mind, here are some project ideas for various grade levels, ranging from language arts to the performance arts, from 
physical education to mathematics, from social science to science, and more. 
 
This is a growing list (I’ll continue adding my own ideas and ideas I find online). 
 
I hope you’ll share any ideas you have as well. 
 
Thanks! 
 
A quick note before we begin 
● In some cases, the chart describes what teachers might do during a training session. 
● In other cases, the chart describes what students might do in the classroom. During the training session, teachers should focus 
on learning how to use the tools described so they can support students as they use the technology in the classroom. The best 
way to learn is by doing. Pretend you’re a student for an afternoon and do/create/collaborate as described in the table. 
 
Grade 
Level(s) 
Subject(s) Description Links to Resources 
7-8 
9-12 
All Google Docs • Student Collaboration 
 
http://learn.googleapps.com/ 
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Learn how to use Google Docs so you can support students in the 
following: 
 
Students use Google Docs to collaborate in small teams to create 
Documents, Presentations, Spreadsheets, and/or Forms to 
develop and/or demonstrate their understanding of a topic (in any 
subject). 
K-3 
4-6 
7-8 
9-12 
All Apple App Store Collections 
 
Research Apple’s App Store Collections for education to find the 
three best apps for a given subject for students in your grade 
level. 
 
When you find an app that looks promising, use Google search to 
find and read reviews of the app to help in your final decision. 
 
Create a Google document which lists the three apps. For each 
app, provide a brief summary/synthesis of the reviews you read. 
The best way to explore App 
Store Collections is on an iPad 
or iPhone. 
7-8 
9-12 
All Google Docs • Submitting Assignments, Receiving Feedback 
 
Learn how to use Google Docs so you can support students in the 
following: 
 
Students use Google Docs to draft, refine, submit, receive 
feedback, and revise written work in any subject. 
http://learn.googleapps.com/ 
4-6 
7-8 
9-12 
All Snapguide 
 
Learn how to use Snapguide so you can support students in the 
following: 
 
Students use Snapguide to develop and/or demonstrate their 
understanding of a topic (in any subject) by creating a guide. 
http://snapguide.com/ 
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9-12 All ThingLink 
 
Learn how to use ThingLink so you can support students in the 
following: 
 
Students use ThingLink to add interactive annotations to 
mathematical images. They can annotate images they’ve drawn 
by hand, created digitally, or found online. 
 
Bible 
Students take a screenshot of a Bible verse or passage, upload it 
to ThingLink, and add their own commentary, add links to related 
worship songs, embed YouTube videos with brief sermons related 
to the passage, etc. 
 
History 
Students find an image of a piece of artwork, add annotations 
explaining the historical context, add links to primary sources, 
embed related YouTube videos, etc. 
 
Mathematics 
Students demonstrate their understanding of continuity by 
annotating this image. 
 
Mathematics 
Here’s another example, where students could annotate key 
features of a graph to help “tell the story” of the graph in context 
 
Science 
Students explain the function of each labeled part of the cell 
shown in this (public domain) image. 
http://www.thinglink.com/ 
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